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AFFECTED ENVI RONMENT

'INTRODUCTION

Geotechnically suitable land for the deployment of M-X in the Nevada/Utah
region is shown in gray in Figure 3.1-1. Those areas in which there is currently most
interest are shown in black. Geotechnically suitable land in the Texas/New Mexico
region is shown in Figure 3.1-2. Environmental study area boundaries extend beyond
the geotechnical limits. The extent to which environmental study areas exceeded
the geotechnical limits varies according to the discipline under study.
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Figure 3.1-1. Preferred (black) and extended (gray) geotechnically suit-
able areas in the Nevada/Utah study area.
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Introduction

REGIONAL ENVIRONMENT
NEVADA/UTAH
INTRODUCTION (3.2.1)

The following sections describe the natural and human environment of the
Nevada/Utah area. Included are descriptions of physical and biological resources:
Groundwater, Surface Water, Air Quality, Mining and Geology, Vegetation and Soils,
Wildlife, Aquatic Species, Protected Species, and Wilderness and Significant Natural
Areas. Discussion of the human environment covers: Employment, Income and
Earnings, Public Finance, Population and Communities, Transportation, Energy,
Land Ownership, Land Use, Native American Resources, Archaeological and
Historical Resources, and Construction Resources.

General Description of Study Area (3.2.1.1)

The region is located in the Basin and Range Province, with north- and south-
oriented mountain ranges separated by high desert valleys. Most valleys have an
interior drainage system; as a result, broad playas and alkali flats are common.
Terrain is rugged and relatively sparsely populated. Precipitation is minimal,
averaging about 8 in./yr. Agriculture is limited; the main rural economic activities
are mining and grazing.

Description of Other Projects (3.2.1.2)

Major anticipated activities in the region of influence are associated primarily
with mineral extraction and processing and/or electrical energy production. High
prices of fuel oil have encouraged the search for substitute fuels and technologies
for energy production. In the study area, coal, and to a lesser extent, geothermal
steam are the major anticipated energy production activities. Precious metals
prices have also increased dramatically, encouraging additional mining activities.

These circumstances are magnified in the region of influence. For example, in
the Nevada counties of Eureka, Lincoln, Nye, and White Pine, mining activities are
over 20 times as high as the national average.

Future projections have been separated into Baseline 1 and Baseline 2. The
first set of projections are essentially an extrapolation of 1967-1978 growth trends

3-5



Introduction

in the Nevada/Utah region of influence (ROI). As noted below, Baseline I includes

the following:

Baseline I

o Continuation of 1967-1978 growth trends
o Construction of Anaconda Nevada Molybdenum Project (Nye County)
o Metal mining Eureka, White Pine, and Lander counties
o Expansion of oil and gas
o Exploration in the Utah portion of the ROI

Baseline 2

o Baseline I
o White Pine County
o White Pine Power Project
o Reopening Kennecott Copper Company mine
o Millard County
o Intermountain Power Project
o Continental Lines Cement Plant
o Brush Beryllium expansion
o Precision-built modular homes
o Martin-Marietta Cement Plant
o Juab County
o General Battery
o UFCO Coal Loading Facility
o Beaver County
o Geothermal Power
o Molybdenum Mining
o Alunite mining and processing

Baseline 2, a high growth scenario, includes Baseline I plus the realization of
the additional future events given above. There is a degree of uncertainty regarding
each of these projects, though some may be more likely than others. The project
list was discussed and coordinated with the Utah State Planning Coordinator's Office
and University of Utah's Bureau of Business and Economic Research. This study's
Baseline 2 corresponds with their Baseline 3. Other Projects currently planned, but
not explicity assessed, include the following:

Allen Warner Valley Complex, 1985-88

o Alton Mine, south Utah
o Warner Valley Power Plant, St. George, Utah
o Allen Power Plant, Clark County, Nevada
o Coal Slurry lines from mine to plants
o Transmission lines from plants to Southern California

Rocky Mountain Pipeline, proposed: 1985

Cove Fort Geothermal Power Plant, Millard County, Utah, 1984

3-6
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Introduction

Reid Gardner Power Plant #4, Clark County, Nevada, 1983

Mountain Fuel Coal Gasification Plant, 1990

Valmy Power Plant, Valmy, Nevada, mid-1980s

Mormon Mesa Solar Power Plant, proposed

In general, projects in addition to those considered for Baselines I and 2 were
not considered because either their effect on employment was expected to be
negligible, their probability of realization was deemed relatively low, or their
principal effects were expected outside the Nevada/Utah ROI.

In Nevada, major opportunities for development are anticipated in minerals
and energy production, particularly in the rural counties. In the Nevada study area,
four large projects are anticipated: the White Pine Power Project, reopening of
Kennecott Copper Company mine near Ruth, and metal processing in McGill, all
located in White Pine County; and the Anaconda Nevada Molybdenum Project in Nye
County. Table 3.2.1.2-1 presents employment projections of these three projects.
Economic growth and changes will be pronounced in White Pine County from
cumulative effects of the two projects there; employment growth is projected to
equal as much as 5,800 jobs, over one-half of current county employment levels.

Fluctuations in the value of precious minerals can greatly affect the econo-
mics of Nevada's rural counties. Nevada mineral output dropped substantially from
1977 to 1978, largely because of the shutdown of Kennecott Copper Company mining
operations in White Pine County. Depressed copper prices and increased production
costs of meeting clean air regulations were the major factors in contributing toward
this closure. In 1978, gold replaced copper as Nevada's leading mineral commodity
for the first time in 50 years. Nevada ranked first in the nation in the production of
barite, magnesite, and mercury, and second in gold.

Although mining employment in rural counties is a small percent of the total,
the mining sector has major effects on other sectors of the economy, particularly
construction and manufacturing. In general, employment in the mining sector
includes only mineral extraction. Ore concentration is included in the manufac-
turing sector except in certain cases where the ore concentration process is located
on the mineral extraction site. Basic metals refining is normally included in the
manufacturing sector.

Mining activities have strong backward linkages with the construction indus-
try. Prior to development of a major mineral deposit, large numbers of construction
workers may be required for mine construction and ancillary minerals-processing
plants. These workers will require housing and other services, adding to the
construction impacts.

Economic activity is highly concentrated in mining in Eureka, Lincoln, Nye,
and White Pine counties. This concentration could well increase in the 1980-1990
decade, due to the recent escalation of the prices of gold, silver, and other precious
metals. Future development of opportunities would likely stress minerals develop-
ment.
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Introduction

Current economic activities have centered on mineral production possibilities
in Nevada, particularly in the rural counties. Current minerals exploration in
Nevada is proceeding at an annual rate of over $100 million, and $15 million is being
spent on geothermal exploration. Although most geothermal exploration activities
have occurred outside of the Nevada ROI counties, this may be more an indicator of
feasible applications of geothermal energy than an indicator of potential geothermal
supplies. Increased economic activities in the ROI counties would tend to operate
together with increased exploration and development of geothermal resources.

In Utah, projected employment impacts of selected projects included in
Baselines I and 2 are presented in Table 3.2.1.2-2. It indicates that Intermountain
Power Project (IPP) is expected to have the largest effects, with a peak employment
of 3,200 jobs in 1986. However, the Pine Grove Molybdenum Project, with a
sustained employment level of 1,000 persons during operations, would also produce
significnat employment growth in a comparably rural setting.

Table 3.2.1.2-3 presents Nevada/Utah employment projections for Baselines 1
and 2 for selected years through 1995. Growth diverges significantly only during the
first 5-year forecast period where under Baseline 2 total ROI employment reaches
802,700 in 1985, compared to 786,900 for Baseline 1. In either case, however,
annual employment growth forecasts are well below Nevada state's 3.7 percent
average rate over the 1967-1977 period, but above Utah's 3.5 average rate over the
same period (see Table 3.2.3.1-3). Subsequently, over the 1985-1990 period,
employment growth under Baseline 2 dips below that of Baseline 1. In this period
under Baseline 2, the economies of the Nevada/Utah ROI would be readjusting from
rapid project growth, particularly the build-up of White Pine Power and IPP during
the earlier forecast period. Over the 1990-1995 period, both employment growth
scenarios are projected to yield average annual growth rates of 2.0 percent.

Table 3.2.1.2-3 indicates that only slight changes are forecast in sectoral
employment shares over the forecast period. Only the percent of total ROI
employment in government is forecast to decline by more than one percent over the
entire 1980-1995 period, while only services' percent share is projected to increase
by more than one percent.
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Table 3.2.1.2-2. Projected cumulative employment effects of selected
major projects in Utah ROI counties, 1980-1990.

IrrAH 1980 1981 1982 1983 1984 1985 1986 1987 1988 1989 1990 9e'448."TS

Beaver County

Alunit MIni.n - - - - - - 130 1,170 1,800 1.140 1,350 Alm-te product-on:
and PeocmSninQ mine. mill and process

12.700 tons of ore'day.

Roosevelt Hot Sprtnqs
xoethemaI Enerqy - 90 110 90 90 10 100 100 100 100 100 4-year enery enpl--
ExpLoration and P-ver tion: 20 MW Qothermal
Plant p-ver plant

Pine Crove 8lybdenJi - 9s0 1.000 950 1.000 1.000 1,000 1,000 1.000 1,000 1,00 Molybdenum prodoction:
Pro Oct mirne and mill I.no0 -

301,00 tons of or/day
(etimate Prom
Ananonda Moly.

County Total 1.040 1.110 1.030 1.090 1.100 1.230 2.270 2.900 2.240 2.4%0

Millard County

tnterrountain - 170 330 1.200 2.400 3.200 3.100 2.60n7 1.900 910 3.)00 M eal-Ifred
Power Pto-ect p-ae plant - coal

by unit train.

Continental Lime 50 40 80 80 8o 8o 80 80 8o 80 80 Cesment peodue-ion.
Cemen t Plant

Martin Marietta 550 640 620 160 160 160 170 100 110 170 17n Cement production.
Cement Plant

Prnyislon Build Modular 140 130 120 120 120 130 130 130 130 130 130 Modular Hiom
Ho:e Manufacturim Manufactur in

C-,nty 7.ot' 740 910 990 690 1.560 2,770 3,580 3.480 2.990 1 2.280 I.I8

292

ource-: HO0 Sciences. July. 1980 and Bureau of Busiess and 9i:ormiic Research. University of Utah. July IA. 190.
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Table 3.2.1.2-3. Employment projections by major industry, by place
of residence, baselines 1 and 2, Nevada/Utah region
of influence, 1980, 1985, 1990 and 1995 (as a per-
cent of total employment).

INDUSTRY18C1 1 1
BASELINE BASELINE BASELINE BASELINE BASELINE BASELNE i BASELIN0 E ASEL

Agriculturt . . . 1" l; .

Mining i.n 1.7 1.6 1. '. i. -.t"

Construction 6.3 6 6.3 6.4 6.9 6.5 6.4 6. v

Manufacturing 'C.1 1C.1 9.9 9.9 9. 9 ""

Transportation 6.0 6.0 6.C 6.0 6.1 6.1 6.: C.

Trade 22.G 22.0 21.9 I 21.7 21.9 21.8 i.
-
1 20.t

Finance, Insurance 4.5 4.5 4.7 4.7 4.7 4.7 ;.S ;.6
and Real Estate

Services 27.3 27.2 27.9 27.6 28.4 28.3 2!. L 28.-

Government 1:.3 15.3 14.9 14.8 14.4 14.4 13.9 13.6

Non-Farm Proprietors 5.4 5.4 5.5 4 5.5 5.4 5 .4E

Total Employment 65C,400, 651,700 786,90L 802,700 876,700 686,50C 967,702 76,20'

Average Annual
Growth (percent) of 1980-1985 1985-1990 1990-1Q95
Total Employment

Baseline 1 39 2.2 2.'

Baseline 2 4. 3 2. 2.0

Source: Bureau of Business and Economic Research, University of Utah, October 1980.
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Natural Environment

NATURAL ENVIRONMENT (3.2.2)

Groundwater Resources (3.2.2.1)

The Great Basin is a physiographic province that can be characterized
hydrologically by a drainage system which has no surface outlet to the sea. Most of
the Nevada/Utah siting area lies within this basin. The only exception to this is the
White River system where surf icially-connected valleys drain to the south and into
the Colorado River.

The hydrologic cycle within the region, as illustrated in Figure 3.2.2.1-1,
begins with precipitation in the mountainous areas. Rainfall and snowmelt provide
the initial scdrce of surface water. As runoff crosses the alluvial material in the
valleys, some water percolates downward through the material and becomes part of
the groundwater system. The remaining runoff flows through channels across the
alluvial plain and discharges onto the valley floor (playa). This ponded water may
infiltrate into the subsurface or evaporate into the atmosphere.

Maximum precipitation events occur more frequently in April and May in the
north and in July and August in the south. Occurrence, amount, and type of
precipitation are related to topographic orientation and elevation. Due to its higher
elevation, the high plateau region receives more precipitation than other areas.
Average annual precipitation ranges from 4 in. in lower valley floors to more than
16 in. in higher mountain ranges. Snowfall averages between 10 and 40 in. on valley
floors and can exceed 80 in. in some mountains. A generalized estimate of average
annual precipitation, with respect to elevation, is presented in Table 3.2.2.1-I
(Eakin, 1966).

A significant portion of precipitation in the study area is in the form of snow.
In areas of significant snowfall, snowmelt accounts for most of the recharge from
precipitation. The percent of average annual precipitation as it becomes recharge
has been estimated (Eakin, 1966) and is presented in Table 3.2.2.1-1.

The two principle means by which water is lost from the Great Basin are
evaporation of shallow groundwater and transpiration from plants called
phreatophytes. A review of study area reconnaissance reports shows surface water
evaporation estimates range from 3.5 to 5 ft per year. Transpiration is estimated at
0.1 ft for scattered vegetation up to 1.5 ft for wetlands and springs. The amount of
recharge, which varies from less than one to about eight percent of the total
precipitation.

The mountains and valleys comprising the Great Basin are the result of
tectonic, volcanic and erosional processes (Osmond, 1960). A diagram showing the
geology of a typical valley and enclosing ranges is shown in Figure 3.2.2.1-2. Much
of the region is underlain by carbonate rocks at depth. These rocks have been
altered by tectonic activity to produce the complexly folded and faulted mountain
ranges. In addition, extensive areas throughout the region have been covered by
extrusive volcanic rocks. Sediments resulting from the erosion of the carbonate and
volcanic rocks comprise the bulk of the valley fill and consequently serve as storage
areas for much of the water in the region. The generalized geohydrological
characteristics of the various types of bedrock and valley fill found within the Great
Basin are contained in Table 3.2.2.1-2.
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Table 3.2.2.1-1. Assumed values for precipitation
and percent recharge for several

______________________altitude zones in area of this report.

PRECIITATON ASUME-ASSUMED AVERAGE ANNUAL!
PRCIITTIN ALTITUDE SSMDRECHARGE TO

ZONE ir-. ZONE 4 AVERAGE A NNAL G O N W
REIPITATION ft, GONWTR~, PERCENT OF

I ~ AVERAGE PREC:PTATION

Less than. E Below 6,000 Variable Neclicible

8 tc 1 - 6.000 to 7,OOC .83

20 tc 15 .,000 tc 6,00C i

15 tc 2C &.00C to 9.00C 4

More than 20 More than 9,CDC 1.7 2'

Source: A regional Interbasi. Groundwater Systemn in the White River 809-2
Area, Southeastern. Nevada, State of Nevada water Resources

Bulletin Mc Sc. Tnomas E. Eakin., 1966.
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MOUNTAIN
MOUNTAIN VALLEY RANGE

~j~jjALLUIAL ALLEFIIL

PALEOZOIC CARBONATE ROCKS

____TERTIARY VOLCANIC (IGNEOUS)

--- FAULT

MODIFIED FROM OSMVOND. J.C.. 1960. TECTONIC HISTORY OF THE
BASIN AND RANGE PROVINCE IN UTAH AND NEVADA. MINING
ENGINEERING, VO. 12, PAGE 252. 3438-A

Figure 3.2.2.1-2. Generalized valley cross-section showing
basin and range geology.
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* Table 3.2.2.1-2. Generalized lithology and water-bearing character-
ist ics ()f hydrogoologic unitLs in the Great Basin.
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Table 3.2.2.1-2. Generalized lithology and water-bearing character-
istics of hydrogeologic units in the Great Basin.
(Page 2 of 2)
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Paleozoic carbonate rocks unde lie much of the region to considerable depth
as well as cropping out in many mountain ranges. (Kellog, 1963; Marcantel, 1975).
These carbonate rocks are primarily limestone and dolomite that hvae been
complexly folded and faulted. As a result, the carbonate rocks are capable of
transmitting and storing considerable quantities of water within numerous fractures
and solution channels. However, the volume of water stored in these carbonate
rocks might not be reliably determined because of the indeterminate nature of the
passage ways.

The hydrologic significance of the carbonate rocks is primarily related to their
volume beneath the surface. In some areas, the thickness of the carbonate rocks is
as much as 15,000 feet (Kellog, 1963). A considerable part of the thickness have
been found to be conducive to groundwater. Solution channels and cavities have
been encountered in oil test wells as deep as 8,000 feet in the Snake Valley,
Nevada/Utah (Hood and Rush, 1965). In the same well, fresh water was found as
deep as 6,552 feet. Because of this, the carbonate rocks store and transmit
considerable quantities of water on a regional basis. Eaking (1966) suggests that the
regional transmissibility of the carbonate rocks is about 200,000 gallons per day per
foot; a transmissivity of about 27,000 sq. ft. per day. This includes extensive areas
of the carbonate rock that has no water-bearing capability as well as the highly
localized fracture zones that contain most of the transmitted water.

Extrusive volcanic rocks (i.e., basalt, rhyolite) cover extensive areas of the
surface throughout the Great Basin. These volcanic rocks are also found at depth in
many of the valleys where they are interbedded with the alluvial sediments
comprising the valley fill. As noted in Table 3.2.2.1-2, the water-bearing character-
istics of the volcanic (igneous) rocks are similar to those of the carbonate rocks. In
effect, the primary porosity and permeability of the volcanic rocks is negligible.
Where faulting and fracturing has occurred, however, the volcanic rocks are capable
of storing and transmitting water. This water is typically limited to localized zones
containing faults and fractures.

The geohydrologic characteristics of volcanic rocks have been examined in
detail at the Nevada Test Site in Southern Nevada (Blankennagal and Weir, 1973).
The volcanic rocks present at the Test Site are primarily rhyolite lavas and ashflow
tuff of Tertiary age. Most groundwater moves through fractures with fractures
being common in some flows and absent in others. The results of this study provides
an approximation of the water-bearing properties of volcanic rocks in the region.

Based on analysis of drill holes, Blankennagel and Weir (1973) noted that "the
combined thickness of intervals with measurable fracture permeability generally
ranges from 3 to 10 percent of the total rock section penetrated in the saturated
zone." During pump tests, wells produced from 56 to 423 gallons per minutre and
transmissivities averaged about 10,000 gallons per day per foot. However, the
saturated zone for the test wells used in this study was generally several thousand
feet below the surface.

In the project area, groundwater occurs in both unconsolidated (i.e., soils, mine
spoils, alluvium) and consolidated (bedrock) units. In the valleys, most recharge is
provided by precipitation on mountainous areas, with the water reaching the
valleyfill reservoirs by seepage lost from streams on the alluvial slopes and by
underflow from the consolidated (bedrock) units. Most of the precipitation
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evaporates before infiltration, in the mountains and on alluvial slopes, and the
remainder adds to the soil moisture, with some reaching lowland areas. In the
process, only a very small percentage actually finds its way to the groundwater
reservoir. In most valleys in the project area, precipitation quantities are rather
small, and infiltration to the groundwater reservoir is generally minimal. Eakin,
1951, Alancy and Katzer, 1975, estimated the potential recharge in the region. The
method used in the determination assumed that for any given altitude zone, a
particular percentage of total precipitation potentially recharges the groundwater
reservoir, with that percentage depending on the average amount of precipitation
within the zone.

In the project area, movement of the groundwater levels below the ground
surface exists and is generally controlled by the topography as well as the thickness
and physical composition of the soil cover, while the deep groundwater flow is
controlled by the geologic structure and stratigraphic sequence.

In general, groundwater, like surface water, moves from areas of topographic
highs toward valleys where the head is lower. In some valleys, groundwater may be
discharged to the surface as seeps and springs along valley walls, or directly into
stream channels. Sandstone, and siltstone in the alternating layers, may be
impermeable and confine the groundwater to isolated lenses within the permeable
units. These are known aS perched aquifers. In some areas, seepage may cause
infiltration of surface water to the subsurface where it remains in the soils because
of their low permeability. This does not necessarily reflect a high groundwater
level.

Groundwater moves very slowly in most of the valleys, generally at rates
ranging from less than one foot to several hundred feet per year, depending on the
permeability of the deposits and the hydraulic gradient.

Groundwater movement from one valley to another occurs through both
unconsolidated (alluvium soils) and consolidated (bedrock) units. The quantity of
interbasin flow is small in relation to the total water supply but it may be a
significant part of the hydrologic budget in some valleys. Before significant
interbasin flow can occur, two conditions must be met. Consolidated rocks
separating the valleys must be permeable enough to transmit appreciable amounts of
water and a hydraulic gradient must exist between two valleys. Hydraulic
continuity and a gradient may extend across more than two valleys and result in a
regional flow system where all or part of the groundwater recharge from several
valleys drains to a common sink. Figure 3.2.2.1-3 illustrates regional flow system
now known in the Nevada/Utah siting area.

In general, recharge water at the higher elevations moves through the
groundwater systems to discharge points at lower elevations. Since a gradient is
required to move the water, the water table rises away from the discharge areas.
As a result, the water table appears to have the configuration of the subdued
topographical areas. The configuration of groundwater flow systems and relation-
ships to topography was investigated in detail by Teth (1962).

The hydrologic system exists in a rather stable state, with the relationship
between hydraulic gradient and average hydraulic conductivity adjusted to transport
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the recharge water from the one location to another. If the recharge is high
relative to average hydraulic conductivity, the required transporting hydraulic
gradient might become high enough to require the water table to be above the
topography. If the recharge water is low, relative to average hydraulic
conductivity, the transporting hydraulic gradient may become so low the
topographic effect is minimized and the discharge areas shrink in some locations. In
arid climates, shrinkage of discharge water areas is accompanied by development of
zones of lateral flow where neither discharge nor recharge occurs and the direction
of groundwater flow is parallel to the water table.

In the project area, it is assumed that the water table is never above the land
surface. The water table is beneath the surface of the ground. However, it may
intersect the ground surface at the edges of bodies of water such as lakes, ponds,
springs, and rivers. The presence of a sink in the water table indicates that
groundwater is flowing toward that particular area. Either water is removed from
the sink area or the sink fills. In the steady state processes, a sink would not exist
unless some mechanism were available to remove water from the sink as rapidly as
it flows toward the sink. Usually water is removed from the sinks in enclosed basins
by discharge at the surface. Also, water may move from the existing sink to an
underlying aquifer. Generally, surface discharge to maintain a reasonable size sink
is common in eastern and northern Nevada.

Wells have been used extensively to produce water for domestic, stock,
municipal, industrial, and irrigation purposes. Large capacity pumped wells have
accounted for most of the annual withdrawals of groundwater. Individual yields of
these wells are as much as 8,600 gpm. The average pumping rate is about 1,000 gpm
according to an analysis of 2,000 large capacity wells.

The chemical quality of groundwater in the Great Basin Region ranges from
fresh to brine. Generally in sheds and alluvial aprons at the margins of most valleys,
the groundwater is fresh. Saline water occurs locally near some thermal springs and
in areas where the aquifer includes rocks containing large amounts of soluble salts,
such as parts of the Sevier River area. In sink areas, such as the Great Salt Lake,
Sevier Lake, and Carson Sink, the dissolved-solids concentrations may exceed that
of ocean water.

Groundwater is likely to be the major source of new withdrawals. New
technologies for locating water, drilling wells, pumping water, and irrigating fields
has resulted in a dramatic increase in groundwater withdrawal in recent decades.
Adverse impacts of withdrawal have been minimal, considering the volume of
withdrawal which has occurred to date. As a result, groundwater is perceived as the
best choice of the three sources for new withdrawals. Long-term impacts of high
volume withdrawals are not yet known.

There are areas where groundwater depletions are subject to special
regulation. Figure 3.2.2.1-4 shows those hydrologic areas which have been
"designated" by the states. Designation means that permits to pump groundwater
are: (1) not being issued, (2) being issued with limitations, or (3) being issued for
preferred uses only.

The amount of groundwater that can be removed from a basin without causing
depletion of the water resource or other associated problems is usually defined by
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the perennial yield. Estimates of the perennial yield for each basin have been made
by a number of researchers. A compilation of the perennial yield for each valley
within the siting area is presented in Table 3.2.2.1-3 in the next subsection.

Water Resources Program (3.2.2.1.1)

The M-X Water Resources Program was initiated in June 1979 for the purpose
of evaluating the availability of water for both the construction and operational
phases of the M-X project in Nevada and Utah. Six valleys representative of typical
hydrologic conditions in the Nevada-Utah siting area were studied during Fiscal
Year 1979 (FY 79) ending 30 September, and a report was submitted to the Ballistic
Missile Office on 21 December 1979.

Based on the FY 79 studies, it was determined that the Water Resources Field
Program should be expanded to include aquifer testing and field investigations in all
valleys within the Nevada-Utah siting area in order to better understand the
potential effects of M-X groundwater withdrawals on the local water users and the
environment and to determine the optimum water supply system for the project.

The Water Resources Program was expanded during Fiscal Year (FY 80) to
include field investigations of the hydrologic conditions in 29 valleys to be used for
deployment in the Nevada-Utah siting area which includes the six valleys studied
during FY 79.

Field hydrologic reconnaissance of 24 of the 29 valleys has been completed to
date. Data compilation and the results of the reconnaissance, however, have been
completed for 16 of the valleys; the results of studies in these valleys are presented
in Section 4.12. Drilling and testing in many of these valleys is in progress and the
results of reconnaissance studies will be updated accordingly. The FY 79 and FY 80
study areas in Nevada and Utah are shown in Figure 3.2.2.1-5.

A preliminary literature review of the hydro'ogic conditions in the Texas-New
Mexico siting area was initiated in FY 80. Later detailed investigations are
expected.

The primary objectives of the overall Water Resources Program are to:

o Determine the effects of M-X groundwater withdrawals on the local
water users, the environment, and the aquifers.

o Determine the optimum water source and supply system with possible
supply alternatives for each valley.

o Provide the necessary data and documentation in support of the
conclusions and recommendations of the Water Resources Program. The
regulatory agencies will require thorough documentation prior to
granting permits and permission for water development and use.

The scope of the Water Resources Program includes the following:

o Review of pertinent publications and data contained in agency files
relating to water availability, local water use, regional groundwater flow
systems, and aquifer characteristics.
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Table 3.2.2.1-3. Water availability for M-X affected valleys.

IERENNIAL STOPA-E ?ER
UNIT HYDROLOG: Y2ELD PT IN I*T r:RRENT USE AVALA:LITY
NC. UNIT ACRE-FT X 120 FT ACRE-FT X 10 YR ACRE-FT Yq.

i' YR. ACRE T X 101

Snake 33-90 117 S1 -49

.S F .e ,5-- M <

le M

Fish Sprinqs 25-51 12 M 25-50

Flat

Duoway 5-25 12 6.2 )-19

;overnment - -. 9 None

46 Sevier Desert

46A 3ever Desert- 23 250 Dverdra,"
Or' Lake

;4 Wah 4ah 8 M <S

'3-A Sig Smokv 6 50 31 None

Kobeh 15 3.3 11.7

142A onitor - 20 4.3 None

141 Ralston 6 20 2.9 5.2

Alkali Snring 3 13 0.3

144 Stone Cabin 20 1.5 ).5

Anteloce 4 13 1. 2.2

154 Newark 15 15 1.3 9.2

135A Little Smoky, )
North 6 25 3.3 2.7

-5- Little Smokv,

South

136 Hot Creek 6 12 2.- 5.2

-0 Penover 5 22 12.5 None

- - Coal 6 15 6 6

- arden 15 0.3 5.7

I 3A Railroad. South 75 12.4

13SB Railroad, North

174 Jakes 12 9 M 12

* Lona 6 16 M 6

129B 3utte. South 14 22 1 12

190 Cave 20

61 Dry Lake 3 28 M

.92 Delamar 3 12 3 2

'.3 Lake 17 1 19.2 None

184 Sprinq 70-i00 42 18 52

Hamlin NA 12 1.5 NA

202 ?atterson 5 - ,.5 None

207 white River 32 20 1-
229 Pahroc 2 - '1

209 Pahranaqat 25 l- 16

210 Coyote Scrinas 318 19 M 3,1A

179 Steptoe 70 32 38

z0 Milford <58 29 49 None

53 Beryl-Enter- 5-35 .5 92 Cverdraft
r 3-26 2471



Footnotes for Table 3.2.2.1-3.

'Designated basins refer to areas classified by the Nevada or Utah
State Engineer: Office where a permit of application for appro-
priation must be approved by that office before a well can be
drilled. This is usually due to a current state of overdraft or
a projected overdraft due to the amount of water use expected from
approved applications for appropriation.

2Perennial Yield: "The perennial yield of a groundwater system is
the upper limit of the amount of water that can be withdrawn eco-
nomically from the system for an indefinite period of time with-
out causing a permanent and continuing depletion of groundwater in
storage and without causing a deterioration of the quality of
water. It is limited by the amount of natural discharge of suita-
ble quality that can be salvaged for beneficial use from the
groundwater system (Bakin, 1964)."

Perennial yield estimates are abstracted from Reconnaissance
Reports published by the State of Nevada or Utah. Where no esti-
mate was given, evapotranspiration is used as an estimate of
perennial yield. These perennial yield estimates are used for
estimating water availability and are based on the assumption
that a decrease in subsurface outflow is unacceptable. A reduc-
tion in underflow is a reduction in recharge for the basin which
receives that overflow and subsequently reduces the available
supply in that area.

Perennial yield estimates are also presented as they appear in
figure 5 of the Nevada State Water Plan, Rush, 1974. These
estimates are a best-case condition where water could be taken
from any one basin but not more than one hydraulically connected
basin. As water moves as underflow, it could be removed at any
point but then would not be available for downstream users.

3Volume of storage is for the top 100 feet of saturated material
abstracted from USGS PP 813-G, 1976.

4Current use estimates are abstracted from Reconnaissance Reports
published by the State of Nevada or Utah and from reports rec;ently
prepared by the Desert Research Institute and the Utah Water
Research Laboratory for the Air Force.

2471
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o Contact various state and federal officials knowledgeable about ground-
water conditions in Nevada and Utah.

" Determination of the amount of water required for construction and
operation of the M-X system.

" Hydrogeologic field studies to identify water users, measure groundwater
levels, collect groundwater samples for chemical analyses, measure
spring and well discharges, conduct aquifer tests, and overview general
hydrogeologic conditions.

o Drilling and testing of shallow (about 500 ft) and intermediate (about
1,000 ft) valleyfill wells and deep carbonate rock (about 2,500 ft) wells.
This work is in progress.

o Assess municipal water supplies and wastewater treatment facilities for
their capacity to handle increases due to M-X population influx. This
study included towns within and immediately adjacent to the siting area
with emphasis on Tonopah, Ely, Caliente, and Pioche in Nevada, and
Delta, Milford, and Cedar City in Utah.

o Evaluate basin structure to better understand regional groundwater flow
systems.

o Compute numerical modeling simulations of the groundwater system in
selected valleys to assess the effects of M-X groundwater withdrawals
on local water users and the environment.

o Industry activity inventory to identify the water requirements of existing
and proposed industries in the siting area and how these requirements
may interact with M-X construction and operational activities. This
study was conducted by the Desert Research Institute for Nevada and
the Utah Water Research Laboratory or Utah.

o Study of Nevada and Utah water laws and permitting procedures and a
water rights inventory. This study was conducted by the Desert
Research Institute for both Nevada and Utah.

The 16 valleys for which field hydrologic reconnaissances and data compilation
have been completed are: (1) Big Smoky, (2) Cave, (3) Delamar, (4) Dry Lake, (5)
Dugway, (6) Fish Springs Flat, (7) Little Smoky, (8) Pine, (9) Railroad, (10) Sevier
Desert, (11) Snake, (12) Hamlin, (13) Tule, (14) Wah Wah, (15) Whirlwind, and (16)
White River. The preliminary results of investigations in these valleys are presented
in Section 4.1.2. The location of the valleys studied and the activities performed in
each are shown in Figure 3.2.2.1-5 and Table 3.2.2.1-4, respectively. The activity
location is identified in the text and appendices according to conventional township-
range terminology. An example for Nevada is: 12N/40E-13da which means
Township 12 North, Range 40 East, Section 13, Subsection da (NEI/4, SEI/4). A
slightly different but similar system is used for Utah and is also included in the
report.
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Table 3.2.2.1-4. FUGRO National field activities, Nevada/
Utah.

ACTIVITY

AREA WATER

AQUIFER WATER WATER DISCHARGE TABLETEST QUALITY LEVEL MEASUREMENT MONITORING
T ANALYSIS MEASUREMENT BORING

Big Smoky Valley 2 5 23 2 0

Cave Valley 0 4 8 3 0

Dry LakeiDelamar 2 4 2 3 0
Valley

Dugway Valley 0 1 3 1 0

Fish Springs Flat 0 2 10 1 0

Little Smoky Valley 0 4 16 4 0

Pine Valley 0 5 1 1 0

Railroad Valley 0 7 5 11 0

Sevier Desert 1 8 21 0 0

Snake/Hamlin Valley 9 50 59 38 2

Tule Valley 1 9 17 5 1

Wah Wah Valley 9 1 0 0 0

Whirlwind Valley 0 2 13 2 0

White River Valley 4 21 55 3 1

4047
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Methods of Investigation and Program Status (3.2.2.1.1.1)

Existing Data Study. Collection of existing data has been an ongoing process
through all phases of the geotechnical site selection studies conducted by Fugro
National. Besides a thorough review of pertinent publications, data have been
collected from federal and state agencies, private consultants, petroleum and
mining firms, universities, local officials, and private citizens. All information and
data collected have been evaluated and, where applicable, incorporated into this
report to supplement field work and original data gathering. A survey of existing
data was completed in August 1980. This survey was conducted as follows:

o Identify potential sources of new data by compiling a list of the oil,
mining, drilling, and utility companies which operate in the Nevada and
Utah siting area; regional libraries as well as libraries, government
agencies, and academic institutions within the M-X siting area were also
included.

o Collect available data from the identified sources through purchase.

o Document all contacts made, the data requested, and the response; this
documentation includes both existing and secondary data.

Hydrologic Reconnaissance Study. Field hydrologic reconnaissances of 29
valleys in Nevada and Utah are scheduled for completion by the end of September
1980, and an additional six valleys in Nevada (Jakes, Long, Kobdh, Newark, Monitor,
and Butte) will be studied in FY 81 beginning in October 1980. Further explanation
of the evaluations and field tests being conducted by Fugro National, the methods of
investigation, and the relationship of these tests to overall program objectives are
as follows:

o Aquifer tests are being conducted in selected wells to determine
potential well yields and the aquifer's ability to store and transmit
water. This information is needed in designing well fields, in evaluating
the optimum yield, and in minimizing well interference effects on local
water users or springs. Aquifer tests are conducted on existing privately
owned and Bureau of Land Management wells, in addition to wells drilled
by Fugro National. Testing is performed on large discharge (over 500
gallons per minute) wells where available; however, smaller discharge
capacity stock-water wells are also used. Right-of-entry permission is
obtained from well owners prior to any aquifer testing.

o Groundwater levels are being measured in selected wells and drill holes
in order to construct potentiometric maps for identifying groundwater
migration patterns, identify areas of recharge or discharge, and as an aid
in calculating expected pumping lifts for well design. The depth to
groundwater below land surface was measured in existing wells and drill
holes when accessible, and in wells and borings drilled by Fugro National.
Measurements were made using electric water-level sounders or an
electro/piezo recorder. Electric sounders indicate depth of water by
deflection of a needle on an ammeter when a circuit is closed by contact
of an electrode with the water surface. An electro/piezo recorder was
used during aquifer test operations on wells developed by Fugro National.
The electro/piezo recorder monitors rapid changes in pressure from
pressure transducers which are lowered a known depth below the water-
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level in a well. Relative pressure changes recorded during testing are
adjusted for barometric changes and subsequently converted to feet of
water-level change relative to the ground surface.

o Groundwater samples are being collected from wells, springs, and
streams for analyses to characterize the water quality and assess its
suitability for construction or drinking purposes and as an aid in
identifying groundwater migration patterns and recharge areas. The
water quality analyses include field measurements of the water tempera-
ture, pH and specific conductance, and laboratory determination of the
concentrations of sodium, potassium, calcium, magnesium, sulfate,
chloride, fluoride, nitrate, silica, carbonate, and bicarbonate.

During collection, samples for laboratory analysis are separated into bottles of
various sizes and are filtered and/or acidified, depending upon the requirement for
testing of the particular suite of ions. After collection, all samples are kept chilled
until analysis to further inhibit bacterial production that might change the water
chemistry. Water chemistry determinations are done by a qualified testing
laboratory.

In addition, certain physical characteristics of the water, i.e., temperature,
specific conductance, and pH, are measured in the field at the time of water sample
collection and the water also is analyzed for the carbonate and bicarbonate
concentrations. At the beginning of each work day in the field, the calibration of
the conductivity meter is checked using the meter's internal reference system. The
pH meter is calibrated by checking the meter with a buffer solution of known pH
prior to each test. Analyses for carbonate and bicarbonate ions are performed using
standard titration methods the same day the water samples are collected.

Discharge measurements of springs, streams and flowing wells are being
conducted as an aid in determining water availability, for input into computer
models to project the effects of M-X groundwater withdrawals and as a baseline
data for monitoring systems during construction.

Discharge in combination with water quality can also give insight into the
source of springs; regional, valleyfill or meteoric (fed by snow melt and rainfall).
Various types of instruments were used to measure spring, stream, and flowing well
discharge rates. Current meter and flume measurements were conducted in channel
sections that were relatively smooth, straight, and had the least amount of
turbulence. Calibrated containers were used to measure the discharge from small
wells and from small springs which have been developed by the Bureau of Land
Management. In addition to the continuation of field reconnaissance studies, a
drilling and testing program was also initiated in FY 1980 to obtain information on
aquifer characteristics in valleys where little or no data exists. This program is
divided into three parts: a shallow program (about 500 ft), intermediate program
(about 1,000 ft), and a deep (carbonate) program (about 2,500 ft). The methodology
and purpose of the programs follows.

Shallow (Valley-fill Aquifer) Program

Ten shallow (approximately 500 ft deep) well sets are being drilled in the
valleyfill in areas of limited data during FY 80. Each well set consists of one
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observation well in which piezometers will be installed to monitor the groundwater
levels during aquifer testing, and one test well for aquifer testing. The wells are
located about 500 ft apart. The ten well sets are scheduled for completion by the
end of fiscal year 1980 (September 30). The wells are being drilled in Dugway, Tule,
Spring, Hamlin, Railroad, and Hot Creek valleys. Drilling and testing is planned for
other valleys in Nevada and Utah in fiscal year 1981.

The general well site locations that have been selected are based upon the
following considerations: a) the monitoring of nearby springs, b) assessment of
environmental impact on existing water supplies, c) determination of aquifer
characteristics, and d) data gap areas.

The well sites are generally located in proximity (one to two mi) to springs or
existing wells to test the effects of groundwater withdrawals in addition to the
aforementioned considerAtions. The aquifer testing program consists of a 24-hour
continuous step drawdown test, seven days of pumping, and two days of recovery.

Intermediate (Valley-fill Aquifer) Program

The intermediate program was initiated in FY 1980 (Phase 1) with the drilling
of three observation wells and two test wells in the following valleys:

White River Valley (observation well) at 8N/61E-27dc
Dry Lake Valley (observation and test well) at 3S/64E-12ca
Delamar Valley (observation and test well) at 6S/63E-12da

The observations of the intermediate program was as follows: 1) determine
the aquifer characteristics of intermediate depth aquifers in the valleys of the M-X
deployment area; 2) where possible, to assess the source and direction of
groundwater movement in these aquifers; 3) to evaluate possible aquifer leakage and
interconnection with other aquifers, hydrologic boundaries, recharge and discharge
areas, and water quality.

Phase II of the fiscal year 1980 intermediate program includes the drilling and
testing of four intermediate depth well sets approximately 1,000 ft deep in the
valleyfill of four selected valleys. These valleys are Pine, Wah Wah, Cave, and
Garden.

The site selection process for these well sets considered the same parameters
as listed previously for the Shallow Drilling Program. The four test wells, one in
each valley, will be equipped with 10-inch casing and screens. The sites for these
four wells (FY 80 Phase 11) have been selected primarily as most suitable locations
for the achievement of the objectives planned for the intermediate program.

The aquifer testing scheduled for Phase II is similar to that described for the
shallow program. Additional drilling and testing in other valleys are planned for
fiscal year 1981.

Deep (Carbonate Aquifer) Program

The objectives of the carbonate aquifer exploratory drilling program are to
determine the source, occurrence, movement, and hydraulic characteristics of the
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carbonate aquifer flow system in the White River Valley area, and provide insight
into the characteristics of similar regional flow systems in the Nevada-Utah siting
area. A minimum of two piezometer wells are planned to be drilled in between
White River drainage system by the end of fiscal year 1980. Additional carbonate
wells are planned in other areas for fiscal year 1981. The four wells planned during
the program will range in depth from 500 to 2,500 ft and will be drilled by rotary
and air hammer methods. The borings will be 10 in. in diameter to about 50 ft into
bedrock and cased with an 8-in. ID casing. The casing will keep unconsolidated
material from dropping into the well during subsequent drilling and will allow a
ground seal that can be secured and accrued for later water-level monitoring and
water-quality sampling. The remainder of the well will be drilled with a 7 7/8-in.
bit until desired aquifers are penetrated or until drilling cannot be continued due to
circulation loss. If circulation is lost, a 6-in. liner will be lowered through the loss
circulation zone and drilling will continue with a 5-5/8-in. bit to completion. Upon
completion, the 6-in. liner will be withdrawn.

Aquifer testing will be conducted for up to 30 days in two of four wells at the
highest rate of pumping withdrawal possible for the given well construction and
pumping lifts.

Evaluation of data will entail reduction of aquifer test data, compilation of
water quality and water level data, and incorporation of all data into the overall
water resources investigation. For the carbonate aquifer investigation, water level
data will be plotted on regional cross-sections and then correlated with water levels
within the intervening valleys. This approach will provide further understanding of
the interrelationship between the valleyfill and carbonate (regional) aquifers. Final
technical graphics will include regional geologic maps, cross sections, geologic logs,
and potentiometric maps of carbonate and valleyfill aquifers.

Operating Base-Site Studies

Detailed operating base field studies will be conducted for the Ely, Delta,
Milford, Beryl, and Coyote/Kane Springs sites in fiscal year 1981. These studies will
be "tailored" to the availability of water in each basin. For example, in the Ely
area, Steptoe Valley is a designated groundwater basin. Additional appropriations
may be allowed if sufficient data can be provided to demonstrate development of
additional water supplies will not seriously impact current water users. There is
also a potential for development of the carbonate aquifer. The Beryl, Utah area is a
closed groundwater basin, no further long-term appropriations will be allowed by the
State Engineer's Office, and there is no clear potential for development of
carbonate aquifers. The general purpose of the operating base investigations is to:

1. Clarify the potential impacts on the nearby groundwater users and the
environment resulting from groundwater extraction for M-X use;
assuming that either additional water can be appropriated or existing
water rights could be purchased and the points of diversion relocated
near the operating base site.

2. Determine the interrelationship of various groundwater aquifers in the
area.

3. Identify and confirm the viability of alternative groundwater sources of
supply.
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4. Make recommendations as to the water supply alternatives and the
course of action to obtain water for the operational base.

To make these determinations, a program of hydrologic reconnaissance of
existing water resource utilization and conditions will be conducted concurrently
with drilling programs. The reconnaissance will be similar in nature to that
performed in the FY 79 and FY 80 programs. Drilling will consist of constructing
test/production and observation/monitoring wells in the valleyfill and/or carbonate
aquifer near each basing location. One to three well sets ranging in depth from 400
to 1,000 ft below ground surface will be drilled in the valleyfill aquifer in proximity
to each proposed base location. The design, construction, and testing of these wells
will be similar to those in the FY 80 and 81 regional studies. One or two deep
(2,500 ft) carbonate test/production wells will be constructed near OB sites that
have potential for carbonate aquifer development (Ely, Coyote/Kane Springs,
Milford). The wells will be similar in design, although larger in diameter, to those in
the Drilling and Testing Program section of this report.

Basin Structure Study

A general geologic structure study of the Nevada/Utah siting area was
conducted during FY 80 for input of general basin configuration to the computer
modeling, and to determine the general occurrence, thickness and stratigraphic
relationship of carbonate rock formations which have the potential to store or
transport water. This study, although not complete, was utilized in locating deep
drilling and testing sites and will be used in predicting the path and mechanism of
intervalley flow systems. This study will continue to be updated and will be useful
to the water management plan in selecting areas of potential carbonate aquifer
development.

Computer Numerical Modelling

The computer numerical modeling techniques have been used on selected
valleys in an effort to gain the best possible understanding of the groundwater flow
systems, and with the intent that the models, when calibrated and verified, will be
useful as management tools when water withdrawals begin for construction. The
model chosen for this task is the Trescott, Pinder, Larson finite difference model as
published by the U.S. Geologic Survey (Trescott, Pinder, Larson, 1976). This model
was chosen because of its ready availability, its proven reliability and acceptance by
the hydrologic community, and availability of the documentation and assistance
from the U.S. Geologic Survey. Ten valleys have been selected for modeling by this
technique. The choice of valleys was based on the availability of data on aquifer
properties and water budgets and on whether M-X-related water use will be in
competition with other users or whether water is in short supply. Of the ten valleys
selected, four have been completed. They are Snake, White River, Dry Lake, and
Muleshoe valleys.

The valleys for which modeling is yet to be completed are Hamlin, Railroad,
Pine, Wah Wah, Delamar, and Tule. Snake, Hamlin, White River, and Railroad were
selected because of the relatively extensive development of groundwater resources
for agriculture and consequently the relatively good data available on the aquifers.
Dry Lake, Delamar and Muleshoe were chosen because of the short supply of water
and the information gathered from drilling and testing two wells as part of the
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Intermediate Drilling and Testing Program. Pine, Wah Wah, and Tule valleys were
selected because the available data, although sparse, is better than that from some
of the other valleys in the study area. Tule Valley is also being studied in the
Shallow Drilling and Testing Program, which will provide additional data.

It was originally planned to model Dry Lake, Delamar, and Muleshoe valleys as
one hydrologically linked system. However, geologic and geophysical evidence, plus
difficulty in calibrating the model led to the conclusion that Dry Lake is not well
connected hydraulically to Delamar Valley, and they are therefore being modeled
separately. In Snake and White River valleys there is a significant amount of
irrigation and the aquifers are relatively well developed; however, the data are
relatively meager. For example, in Snake Valley only five aquifer drawdown tests
could be performed and four of these tests were located close to each other.
Therefore, geologic interpretations rather than field test data are largely the basis
of the input parameters such as transmissivity and storage coefficient.

The numerical simulations were performed with a range of transmissivities and
storage coefficients, in order to bracket the actual field conditions. The results
included in this volume are based on the most reasonable input parameters.

The transmissivities believed tc be most reasonable are on the order or 5,000
gpd/ft in high transmissivity areas suc as in thick fan sequences where the
formation is relatively thick and permeable. These values are based on field testing
by FNI, examination and interpretation of base hold logs, and stratigraphic and
structural interpretations. The storage ccefficient believed to be most reasonable is
0.1. This is a typical value for an unccnfined aquifer of granular material. Even
though some of the aquifer drawdown tests indicated much lower values for the
storage coefficient, in the range typical of artesian aquifers, it is believed that the
water resource developed for the M-X system will be from unconfined aquifers. The
low values of storage coefficient can be explained by the fact that the tests,
although conducted up to 10 days, were not run long enough to enter the nonelastic,
gravity drainage part of the test in these thick aquifers. The simulations of
drawdown due to M-X-related withdrawals are based on a pumping period of two
years as this is believed to be the length of time required for construction of
shelters. The Snake Valley model was the first model completed. It was done at a
time when it was believed that 5 years was a likely construction period, and the
simulation was therefore run for that time. Lesser time periods would result in
slightly smaller drawdown values.

Municipal Water Supply, Water Level, and Wastewater-Treatment System Studies

Studies of the existing municipal water demand, potential supply, and impact
of future growth on both water supply and sewage transmission and treatment
facilities were initiated for the Nevada/Utah siting area late in calendar year 1979.
The studies were conducted by the Desert Research Institute (DRI) for towns within
or near the potential M-X siting area in Nevada, and by the Utah Water Research
Laboratory (UWRL) for towns within or near the siting area in Utah. These studies
were conducted to define the potential effects of M-X-related population growth on
existing water supply and wastewater-treatment facilities and included the
following:

o An assessment of the existing municipal water resources and the impacts
of increased water use on Tonopah, Ely, Caliente and Pioche, Nevada,
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and Delta, Milford and Cedar City, Utah, including the identification of
each municipality's source of water, the quantity present, and the
amount of present usage.

o Determination of the ability of the water supply and sewage systems to
accommodate increased usage, the maximum capacity for increase
without modification of the system, and the economics of an increase if
modification is required.

o Evaluation of the water quality limitations of the water supply system.

o Recommendation of the necessary water supply and wastewater treat-
ment facility improvements required by increased usage.

o An overview of the effects of increased water usage in small towns such
as Baker, Lund, Preston, Alamo, Panaca, Garrison, and others that lie
within or at the margins of the Nevada-Utah siting area.

The studies, which were complcted by early Summer 1980, were based upon
recent water system planning reports by private consultants and state and federal
agencies, supplemented by communication with community officials. Available
information on the design criteria, and population projections were also utilized.

Industrial Activity Inventory Studies

An Industry Activity Inventory Study covering the area within and near the
potential Nevada/Utah siting area was initiated late in calendar year 1979. The
work was conducted by the Desert Research Institute DRI for the Nevada siting area
and by the Utah Water Research Laborator UWRL for the Utah siting area. The
inventories were conducted because large scale industrial, commercial, or mining
projects in the M-X siting region could create substantial and sometimes subtle
interaction with the proposed missile complex. Together, these studies provide a
basis for joint consideration of how best to meet the water supply needs for the M-X
missile system in the most optimal way with consideration of other future users. To
accomplish this task the studies included the following:

o Inventory of existing and proposed major industrial, mining, grazing,
energy extraction, energy transporting, energy producing activities.

o General assessment of present and future water requirements for enter-
prises in the region including estimates of location and timing of need
with respect to most likely sources of supply. The inventory included but
was not limited to, the following: coal mining industry, nuclear power
plants, solar power projects, geothermal explorations, thermal electric
generation, coal slurry transport, mining, grazing, agricultural, and
recreation requirements. Water quality dimension of the problem also
addressed.

o Identify the potential water transfer possibilities amongst the industries,
and other water-use interactions within the region with reference to
conflicts such as land use and environmental aspects.
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The studies were completed in the summer of 1980, and included only
pertinent projects beyond their preliminary planning stage. All available
information from Fugro National, respective state and federal agencies and
individual private companies was utilized.

Water Management Plan

A design of a water management plan will be made for each valley for the
construction and operational phases of the M-X project. The water management
plan will include preliminary recommendations for:

o Source of water supplies and alternatives for each valley;

o Well field design for construction and operation;

o Spring discharge and water level monitoring systems before, during, and
after construction;

o Computer models of the groundwater system for evaluation of the
effects of water level or spring discharge changes detected during
monitoring; and

o Wastewater treatment facilities that should be employed.

Water Law (3.2.2.1.2)

Development and management of water is generally under the jurisdiction of
the states, since there are no federal statutes governing water rights. The states
impose regulations based on a combination of two basic doctrines: the appropriation
right and the riparian right. Federal reserved rights are also discussed in this
summary.

The Appropriation Right

The appropriation right was developed in the western states since 1845 in
response to the unique hydrologic character of that area. An appropriation is made
when a person takes water from some source and applies it to some beneficial use.
The ranking of rights is according to "first in time, first in right." That is, the
earliest appropriation will be the last one required to curtail use if a shortage
occurs.

Under this doctrine, the right to use water is independent of the ownership of
land. Appropriation is limited to the amount reasonably needed for a beneficial use.
Beneficial use is broadly defined and may include mining, manufacturing,
agriculture, municipal, and culinary. The water right, under appropriation, can be
traded or sold. It is possible to lose the right through non-use or abandonment.

The Riparian Right

The riparian right is a water right attached to and inseparable from a parcel of
land which is bounded by or traversed by a natural water course. By extension,

3-38



Natural Environment

riparian rights apply to groundwater lying beneath the land in question. A riparian
proprietor has the right to the flow of the stream, undiminished in quality and
quantity from a state of nature, except as affected by reasonable use by other
proprietors. A riparian system typically has the following characteristics: a) rights
to the use of water are created by ownership of land which is riparian to the water;
b) the water right is a part of the ownership of the land and cannot be lost by non-
use; and c) the riparian owner may use the water only on the riparian tract of land
and may not sell it or use it himself off of that tract.

Federal Reserved Rights

Federal reserved rights are based on two clauses of the Constitution: Article
1, Section 8, "Congress shall have the power to regulate commerce with foreign
nations, and among the several states, and with the Indian Tribes," and Article IV,
Section 3, "The Congress shall have the power to dispose of and make all needful
rules and regulations respecting the territory or other property belonging to the
United States." These are, respectively, the commerce clause and the property
clause of the Constitution. The commerce clause is the source of federal water
rights on navigable streams, and the property clause is one of the sources of the
federal water rights that is applied to Indian reservations and other land which has
been reserved for some federal purpose or otherwise withdrawn from public
acquisition. The federal water right obtained under the property clause is inferior
to the rights of state prior appropriators existing at the time that the federal
reservation is made.

Overview of Nevada and Utah Water Laws

In both Nevada and Utah, the basic water law is the doctrine of prior
appropriation for beneficial use.

In Nevada, the only requirement that must be satisfied for the appropriation of
groundwater are: I) unappropriated water available, 2) a recognized beneficial
use, and 3) no interference with existing rights. The state engineer can be expected
to take into consideration lowering of water levels at nearby wells in determining
availability, while considering the average annual replenishment rate.

In Utah, the state engineer shall approve jn application for appropriation if 1)
there is unappropriated water available, 2) the proposed use will not impair existing
rights or interfere with a more beneficial use of the water, 3) the proposed use is
physically and economically feasible, 4) the applicant has the ability to complete
the plan, and 5) the application is filed in good faith and not for the purpose of
speculation.

Statute law in both states gives the state engineers discretion in approving
applications. Decisions of the state engineers can be appealed to the courts in both
states.

Process For Obtaining Permits to Appropriate Water

Permits to appropriate water in Nevada and Utah require information on the
applicant and enough information on the source of water, type of construction, and
use to enable the state engineer to make an informed decision on approval of the
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appropriation. Required information includes name and address of applicant, source
and amount of water, location and cost of works, purpose, and time frame for
construction and use. Hydrologic information is not required but may be needed if a
protest is filed.

In both states the process for appropriating water is quite similar. The
procedure is charted in Tables 3.2.2.1-5 and 3.2.2.1-6. The applicant must first file
an application to appropriate, after which the state engineer publishes a notice in
the local newspapers (published five consecutive weeks in Nevada and three weeks in
Utah). After the date of the last publication, interested parties have 30 days, in
both states, in which to file a protest. The state engineer may then approve or
disapprove the application based on availability of water and the merit of the
protests. This usually takes about 30 days in both states. Any decision by the state
engineer is subject to appeal and review by the state court system, ultimately to the
State Supreme Court.

Surface Water (3.2.2.2)

Surface water sources in the siting area include lakes, reservoirs, rivers,
streams, and springs. These may be fed by precipitation or discharge from the
groundwater system. There also exists a largely unused quantity of sewage.

Numerous springs are located within the siting area. These springs support
streamflow and the larger ones may be used for irrigation. Generally, ditches are
used to divert water for application in nearby fields. A portion of the spring flow is
lost to evaporation and transpiration. A relatively small quantity of the water use
for irrigation seeps back into the ground and percolates to the groundwater
reservoir.

Thermal mineralized springs are scattered throughout the state and are
generally located near faults. To date, geothermal energy resources have been used
for heating houses, domestic water supplies, swimming pools and mineral baths, and
the heating systems of green houses.

The siting area in Nevada and Utah is characterized by many closed basins and
numerous mountain ranges. These mountain ranges are roughly parallel in a north-
south direction and are separated -by alluvium-filled basins. There is an abrupt
change of slope at the base of the mountains between mountain fronts and alluvial
aprons. These aprons consist mainly of gently sloping fans built up by erosional
debris from the mountains. Numerous small streams originate in the mountains and
are usually perennial until they reach the mountain front. The streams then diverge
into numerous distributory channels where they flow upon the aprons. At this point
most of the stream flow is lost by infiltration into the ground, by evaporation, and
by transpiration. Thus, many streams are perennial in their headwaters and
ephemeral in their lower reaches.

Streamflow data for the major rivers in the area are shown in Table 3.2.2.2-1.
The gauging stations shown are the furthest downstream for each river. Losses from
diversions, from evapotranspiration, and percolation to groundwater will have
occurred. Thus, this data should represent the net flow for each river. Variability
in stream discharge results from climate and topographic influences within the
region. A comparison of the Bear River in Utah and the Muddy River in Nevada
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Table 3.2.2.1-5. Sequence of actions for obtaining a water
right in Nevada. (Page 1 of 2)

STEP PERSON(S) ACTION FORM 1IME FEE COMMENTS
REQUIRED

I Applicant File N-1 60 days for $35.30 A map by a licensed State
"Application Nevada Form action to Water Rights Surveyor must
for Permit to No. 2888 correct be filed with the appli-
Appropriate (Rev 11-72) application cation or within 60 days
Water" of notice. otherwise the

application is cancelled.
See step 11 for alternate
action.

2 State Publish 30 days from Published once a week for
Engineer notice in 5 consecutive weeks in

newspaper local newspaper.

3 Public File protest 30 days from - Formal protests must be
with State last filed within this time.
Engineer publication

4 State Field 30 days - Investigate the site and
Engineer investigation (variable) check protests-may reject

proposal after field inves-
tigations. Applicant may
appeal State Engineer's
rejection in 1istrict Court.

5 State Approve or 1 year from 510.00/ State Engineer gives time
Engineer reject final cfs limit for starting and

application protest; may ($10 finishing construction.
be postponed min.) See step 10.

6 Applicant Proof of N-2 Time limit $ 1.00 The applicant starts the
commencement Nevada Form set by State required work for diversion
of work No. 259 Engineer of water or drilling a well.

3296
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Table 3.2.2.1-5. Sequence of actions for obtaining a water
right in Nevada. (Page 2 of 2)

FORM1

STEP PERSON(S) ACTION FOR TIME FEE 2OMMENTS

7 Applicant Proof of N-3 Construction $ 1.30 Filed after the work is

completion Nevada Form time (within i finished and water is

of work No. 260 5 years; ready to be diverted.
varies

8 Applicant Proof of N-4 Not over 10 S 1.00 Specifies the use of the

beneficial Nevada Form years; set water and the amount
by State actually applied to a
Engineer beneficial use. A map

I by a Water Rights
Surveyor is required.

OTHER FORMS

10 Applicant Application N-5 S $ 5.00 To get an extension of

for time Nevada Form time for construction
extension No. 901 of the project.

11 Applicant Application N-5 $40.00 This form is needed to

to change change point of diversion,
point of the manner or place of
diversion, use of the water. This

manner, or would be in lieu of Form 1

I place of use in step 1; steps 2 through
S__9 must be followed.

3296

3-42



Table 3.2.2.1-6. Sequence of actions for obtaining a
water right in Utah (Page 1 of 2).

STEP PERSON(S) ACTION FORM COMMENTS
REQUIRED TIEFECMNS

I Applicant File U-1 Variable, $15.00 min. For alternate actions;
"Application Utah Form about 60 to $150.00 purchase (see step 9)
to Approp- 97 2M 10-70 days for plus $7.50/ or lease (see step 9)
riate Water) action cfs above of existing water

first cfs rights.

2 State Publish 3 weeks
notice in
newspapers

Public File protests 30 days Protests must be filed
with State within 30 days after
Engineer last publication of

notice in newspapers.
4 State Field 30 days investigates protests

Engineer investigation (variable) and checks availability
of water and feasibility
of project. Applicant
may appeal to district

court should application
be rejected (60 days
time limit).

5 State Approve State Engineer sets tgme
Engineer application limits to start and

finish construction
(see step 6)

6 Applicant Proof of U-2 After Prepared by Registered
Appropriation Utah Form construction Engineer or Licensed
form No. 49 is completed Land Surveyor. maps and

drawings and surveys
required.

3297
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Table 3.2.2.1-6. Sequence of actions for obtaining a
water right in Utah, (Page 2 of 2).

STEP PERSON(S) ACTION FORM TIME FEE ZCMMENTS
REQUIRED

7 State Issue - About 60 -
Engineer Certificate days

of
Appropriation

a Applicant Application U-3 Variable, See step I Purchase of water
for change Utah Form about 60 rights. Followed by
in use No. 107 days for steps 2-7 or lease

3066 action for more than one
year.

9 Applicant Application U-4 Variable, 35.00 plus Lease or rental change
for change Utah Form about 60 costs in use and/or point of
in use i118-61-2 M days for diversion for one year

action or less.

10 Applicant Proof of U-5 After See step 6, comments.
change of Form 58 construction

is complete

3297
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Table 3.2.2.2-1. Flow characteristics of major rivers
in the Nevada/Utah study area.

EXTR -LsE ~ A
:RKA!NAGE AV'ERAG E EXT : S-- AN
ZRAINAZ YEARS DF I

RIVEF ~ ?EFP::A DSCHARGE MAX'. MUM.: M'IMUM THOUSANDS
M.': RECOI F:, FT F7,- -/Sr¢ ' ACKR :

OEP YEA-.

Utah
]

tlar Rve
Bear Rver7,7 7 1973-197, 2.163 C,90' 240 1,5E.

1 12711,1

Weber River101300, r,08i 74 1966-1976 48C 1(100 19 347.6

Jourda Rver 3,436 35 !943-1978 141 384 89 i z.
ICi'lOO0

Sevier River 5,96E 36- 1942-1979 186 1,980 3.9 134.6
1022400OC"

Nevada-

Muddy River 6,780 28- 1950-1978 45.5 7,380 7.6 32.9
09419001 -

Walker River Z,700 1 177-1976 3Z.7 190 C -

10301600

Carson River 1,50 1i 1967-1978 37.9 1,030 7
1031228C

Humboldt River 16,100 35 1899-1978 204 4,420 C 14-.E
10335000

Truckee River 1,815 21 1957-1978 439 14,400 5.1 316.4
10351700

'U.S. Geological Survey, Water Resources Data for Utah, USGS Water Data Report 'JT-78-!, 1979.

;'.S. Geological Survey, Water Resources Data for Nevada, USGS Water Data Report NV-78-1, 1979.
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show that they have similarly sized drainage basins. Average discharge from the
Bear River, however, is almost 50 times greater than the Muddy River. This occurs
primarily because the headwaters of the Bear River are within the Rocky Mountains
where precipitation is considerably higher than that which occurs in the mountain
ranges of Nevada. Stream flow in different areas will also be affected by variations
in both cultural (i.e., irrigation, municipal uses) and physical (i.e., evaporation,
transpiration, subsurface flow) factors.

Streamflow in the region exhibits extreme variability with time. For the large
perennial rivers, variation in flow is associated with seasonal changes in precipita-
tion and temperature. Melted water from snow in mountainous areas is the major
source of water for those rivers. This is reflected in the extreme flow category in
Table 3.2.2.2-1. For example, the maximum recorded flow (490 cfs) for Walker
River occurred during the middle of April 1978, the minimum flow (0 cfs) during
July 1977 (USGS, Water Data Report NV-78-1, p. 141). Streamflow in the area is
also associated with extreme variations in weather. Heavy rainfall or cloudbursts
will produce high flows; conversely, extended periods of drought will result in
minimum flows.

In addition to the large perennial streams, the area has thousands of streams
which are ephemeral throughout their reaches. These streams usually have short
periods of very high rates of runoff, resulting from high-intensity storms or
cloudbursts, separated by long periods of little or no flow. Due to their erratic
runoff characteristics, the surface water in the ephemeral streams can be economi-
cally impounded only in small stock and irrigation reservoirs for limited use.
However, as a source of recharge to the groundwater system it is quite significant.

The estimated total annual flow of a number of small streams in selected
valleys in central Nevada is shown in Table 3.2.2.2-2. An average of about four
secondary steams (annual flow greater than 1,000 acre-feet) and five minor streams
(annual flow less than 1,000 acre-feet) are present in a valley. This would provide
an average of about 19,000 acre-feet per year of surface water to a typical valley.
However, much of this surface water is probably lost to evapotranspiration or serves
as groundwater recharge. Table 3.2.2.2-3 shows actual flow characteristics for
several streams. Average discharges range from 0.115 cfs to 8.85 cfs, and some
streams have no water during the summer months. Similar streams would have to be
evaluated almost individually to determine whether or not they could provide a
dependable supply of surface water.

Except for lakes in terminal sinks, most water is in transient storage. Water
may be in transit to sinks for several weeks from the effects of channel storage or
overbank flooding. Small ponds, lakes, or similar impoundments may delay the flow
a few days or so. As the volume of available storage increases, containment of
water often extends from several weeks to several years for the larger reservoirs
and lakes. Numerous lakes and reservoirs provide storage within the Great Basin
Region. The lake and reservoir maps presented in Figure 3.2.2.2-1 show locations of
lakes and existing or potential reservoir sites.

The term 'wetlands' refers to those areas which are inundated by surface or
groundwater with sufficient regularity to support vegetative or aquatic life that
requires saturated soil conditions for growth and reproduction. Two of the major
wetland areas are briefly described below:
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Table 3.2.2.2-2. Estimated average annual flow of small
streams in selected valleys in central
Nevada.

SECONDARY STREAMS
2  MINOR STREAMS

2

ESTIMATED ESTIMATED
VALLEY i

NUMBER OF AVERAGE NUMBER OF AVERAGE
STREAMS ANNUAL FLOW STREAMS ANNUAL FLOW

(acre feet/yr) (acre feet/yr)

Big Smoky 5 19,000 14 10,000

Butte 2 3,000 2 2,000

Little Smoky 1 3,000 - -

Newark 2 4,000 2 2,000

Railroad 1 6,000 3 1,000

Ralston - - 3 2,000

Spring 11 40,000 10 10,000

I Steptoe 6 35,000 5 5,000

TOTAL 28 110,000 39 32,000

1501
1Annual flow for each stream is more than 1,000 acre feet.
2Annual flow for each stream is less than 1,000 acre feet.

Source: Pacific Southwest Inter-Agency Committee Water Resources
Council (1971), Great Basin Region - Comprehensive Framework
Study, Appendix V, p. 30.
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Natural Environment

o The bed of the pluvial White River, which is now dry for much of its
course, has several wetland areas located in the Pahranagat and White
River valleys. The wetlands in Pahranagat Valley are basically fed from
Ash, Crystal, and Hiko springs. These thermal springs feed the Key
Pittman Wildlife Management Area and upper and lower Pahranagat
lakes.

o In Fish Springs Flat, Fish Springs National Wildlife Refuge contains three
major and many minor springs. These springs have a combined flow of 45
cfs to 50 cfs (Bolen, 1964), and has an inundated area of 6 mi by 3 mi.

The term "floodplain" refers to any land area susceptible to being inundated
from any source of flooding. Executive Order 11988 directs implementation of the
"United National Program for Flood Plain Management" (U.S. Water Resources
Council, 1976) which recommends federal and state action to reduce the risk of
flood losses through floodplain management. The base floodplain is the area subject
to inundation from a flood having a one percent chance of occurring in any given
year (100-year flood).

The Nevada/Utah study area presents problems in dealing with the traditional
definitions and applications for floodplains. Defining a static floodplain for a
certain magnitude flood is difficult, due to the nature of desert floods. Flood
waters in the study area form a sheetlike action upon contact with the alluvium
where the depth is very shallow (a few inches to several feet) and is spread out,
covering a relatively large surface area. Since floods carry and deposit substantial
amounts of debris, a subsequent occurrence will be redirected by that debris and
result in a different area of inundation. Depending on soil moisture conditions and
the magnitude of the flood, at some point flood waters become subsurface flow.
This subsurface flow can effectively become a subsurface flood (Doug James, Utah
State WRL 1980). Therefore, depending on the conditions, a floodplain might be
subsurface.

Three types of floods occur in the Great Basin area: snowmelt, rain on snow
and thunderstorms. Snowmelt floods occur from April through June, rain on snow
generally happens November through March, and thunderstorms occur principally
during the summer and fall months. Generally, the maximum annual and most
frequent type of flood in the project study area is caused by thunderstorm activity.

Although thunderstorms may occur on many days in one season and be spread
over a large area, the high intensity rainfall is limited to small areas. Indications
are that as much as 7 in. of rain may fall in less than one hour. It is this high
intensity, usually occurring in less than I square mi, which produces floods and
sometimes mud-rock flows. Mud-rock flows have been described as mud, rock,
debris, and water mixed to a consistency of wet concrete and usually traveling at a
low velocity. Flood measurements, however, have shown that flood peaks may
exceed 3,000 cfs per square mi from some small drainage basins.

Principal physiographic factors affecting flood flows are: drainage area,
altitude, geology, basin shape, slope, aspect and vegetal cover. Graphs showing the
magnitude and frequency of floods for recurrence intervals, ranging between 1.1 and
50 years have been published by the U.S. Geological Survey (Butler, Reid and
Berwick, 1966).
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Natural Environment

Air Quality (3.2.2.3)

The federal, Nevada, and Utah ambient air quality standards are presented in
Table 3.2.2.3-1. Sulfur dioxide standards have been violated in the Steptoe Valley,
mainly due to the copper smelter at McGill (Figure 3.2.2.3-1). Ambient monitoring
data in other portions of the study area are not sufficient to determine whether any
other standards have been violated.

Only one Mandatory Class I Air Quality Area (no degradation permitted),
Jarbidge National Wilderness Area, has been identified in Nevada and one area,
Death Valley, has been recommended for redesignation to Class I status. In Utah,
there are three Class I areas: Capitol Reef, Zion, and Bryce Canyon National
Parks. There is one area recommended for consideration for redesignation to Class I
status, the Cedar Breaks National Monument in Utah (Figure 3.2.2.3-1). Great Basin
National Park is proposed. The primary location is the Spring Valley/Baking Powder
Flat area of eastern Nevada, and three alternative sites in central Nevada near Big
Sand Springs, Hot Creek, and Stone Cabin valleys. Formal designation by congres-
sional action will create a Mandatory Class I Air Quality Area.

Mining and Geology (3.2.2.4)

The Nevada/Utah area is made up of mountain ranges of Paleozoic sedi-
mentary, or Cenozoic volcanic bedrock separated by alluvium-filled valleys. The
ranges and valley are separated by steeply dipping faults, many of which show
evidence of recent (less than one million years) activity. The uplifted mountain
ranges are the sites of mineralization. The down-dropped valleys contain alluvial
fill to thicknesses up to 10,000 ft.

Seismicity (3.2.2.4.1)

Faults, mostly active during late Tertiary and Quaternary periods, parallel
most of the north-south mountain ranges. There is some Holocene volcanic activity
in the region. The western Nevada region (Ventura-Winnemucca zone) and the
central Utah region (Intermountain Seismic Belt) are the areas of highest seismic
risk. An earthquake registering 7.3 on the Richter scale occurred in western Nevada
in 1954.

Minerals (3.2.2.4.2)

Known mineral deposits are found primarily in the mountain ranges (Figure
3.2.2.4-1). It is highly likely that mineralization also occurs under the valley
alluvium. With present technology, it would be possible to find and develop only
those deposits under shallow alluvial cover along the edges of the valleys. The most
likely occurrences are extensions of known deposits that have been down-dropped by
faulting.

Conditions are suitable to the formation of zeolite deposits. Studies have
disclosed a possibility of correlating the few asbestiform varieties of this large
mineral group, such as erionite and mordinite, with an incidence of lung cancer. In
Nevada, there are 18 known and possibly commercial zeolite deposits distributed
over nine counties: Churchill, Elko, Esmeralda, Eureka, Lander, Lincoln, Lyon, Nye,
and Pershing. Only one of these deposits, Jersey Valley erionite in the northern end
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Table 3.2.2.3-1. Summary of National Ambient Air
Quality Standards (NAAQS) and
Nevada and Utah* ambient air
quality standards.

NAAQS AND NEVADA
AVERAGING UTAH STANDARDS STANDARDSPOLLUTANT TM

TIME

PRIMARY SECONDARY PRIMkRY

Carbon 6-houra 10 mg/m, Same as primary Same as
Monoxide (9 ppm) standards NAAQS

l-houra 40 mg/r
3  

Same as
(35 ppm) NAAQS

Carbon 8-houra I0 mg/m 3  
6.67 mg/m3

Monoxide (9 ppm) (6.0 ppm)
above
5,000 l-hour

a  
40 mg/n

3  
Same as

feet MSL (35 ppm) NAAQS

Ozone !-hourb 235 ig/m3  
Same as primary Same as

(0.12 ppm) standards NAAQS

Ozone (Lake l-hourb Not Not applicable 195 Ig/m
3

Tahoe Basin) applicable (0.10 ppm)

Nitrogen Annual 100 Jg/m
3  

Same as primary Same as
Oxide (Arithmetic (C.05 ppm) standard NAAQS

Mean)

Hydrocarbons 3-hour 160 ug/m Same as primary Same as
(corrected (6-9 a.m.) (0.24 ppm) standard NAAQS
for methane)

Sulfur Annual 80 Pg/m
3  

Same as primary Same as
Dioxide (Arithmetic (0.03 ppm) standard NAAQS

Mean)

24-houra 365 lg/m
3  

Same as
(0.14 ppm) NAAQS

3-houra None 1,300 ug/m
3  

1,300 ug/m
(0.5 ppm) (C.5 ppm)

Total Suspended Annual 75 g/m
3  

60 ,g/,
3
c 75 llg/m

3

Particulate (Geometric
Matter Mean)

24-houra 260 Lg/m
3  

150 jjg/m
3  

150 ug/m
3

Lead Quarterly 1.5 ug/m
3  

Same as primary Same as
(Arithmetic standard NAAQS
Mean)

2809-1
*All Utah standards are equivalent to NAAQS.

aNot to be exceeded more than once per year.

bThe ozone standard is attained when the expected number of days per calendar

year with a maximum hourly average concentration above the standard is equal
to or less than one.

CSecondary annual TSP standard (60 vg/l
3 ) 

is a guide for assessing State

Implementation Plans.
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Natural Environment

of Dixie Valley in Pershing County, has had significant past production. One
potentially commercial deposit of zeolites has been reported in the Great Basin of
Utah, near Cover Fort.

More than 200 economically valuable metallic elements and minerals are
known to exist in Nevada. Nevada's mineral output, including petroleum, dropped to
$201.1 million in 1978, a decrease of 26 percent from that of 1977. The decreased
output was primarily due to three major copper mine shutdowns. Nevada's largest
zinc producer also closed. Tables 3.2.2.4-1 and 3.2.2.4-2 show mineral statistics for
study area counties. The study area counties produce over half of the state's
mineral wealth.

In 1978, Utah's production of copper, gold, silver, lead and zinc was valued at
$465 million, almost 30 percent of the value of the state's mineral production.
Approximately 14 percent of the nation's new copper is produced in Utah. Utah also
is an important producer of beryllium, gold, silver, lead, and molybdenum, zinc, and
iron.

Utah's major nonmetallic mineral products are sand, gravel, salt, and gypsum
(Tables 3.2.2.4-3 and 3.2.2.4-4). The state exports potash, salt, gypsum, and
magnesium chloride. The study area counties, while producing a low percentage of
the state's mineral wealth, have the only production of beryllium.

Vegetation and Soils (3.2.2.5)

A simplified vegetation type map for the Nevada/Utah area is shown in Figure
3.2.2.5-1. The valleys in the study area are dominated by Great Basin sagebrush,
shadscale scrub, alkali sink scrub, and pinyon-juniper woodland (Figure 3.2.2.5-2).
Mountain ranges separating the valleys are covered by pinyon-juniper woodland at
lower elevations, with brushlands and sparse coniferous forests at higher elevations.
The southern part of the study area is transitional between the Great Basin and hot
desert floristic provinces and is dominated by creosote bush scrub with some Joshua
tree woodland. Major vegetation types of the valleys and lower mountain slopes of
the study area are summarized in Table 3.2.2.5-1.

The major disturbance to vegetation -- grazing by cattle, wild horses, and
burros -- has changed plant species composition, with shrubs increasing over
grasses. Areas of crested wheat-grass have been planted to improve grazing range
in the northern and central portions. After disturbance, vegetation recovery rate is
very slow, taking from decades to centuries.

The Nevada/Utah study area is made up of a series of valleys typically
consisting of the following physiographic features and their characteristic soil types:
(I) playas, (2) valley bottoms and floodplains, (3) alluvial fans and stream and lake
terraces, and (4) uplands and mountains (Figure 3.2.2.5-3).

I. The playas consist of light-colored clayey deposits with very strong
accumulations of salt. Any free water from melting snow and summer
thunderstorms usually ponds on the surface with salt crusting sometimes
occuring during dry periods. Playas are mostly devoid of vegetation, and
severe wind erosion exists on disturbed surfaces.
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Table 3.2.2.4-1. Minerals produced in Nevada
study area counties.

COUNTY MINERALS PRODUCED IN 1976,
IN ORDER OF VALUE

Elko Sand and gravel, barite, tungsten

Eureka Gold, iron ore, stone, mercury

Lander Copper, gold, barite, silver, lead, zinc

Lincoln Stone, sand and gravel, perlite, zinc

Magnesite, petroleum, fluorspar, sand and
gravel

White Pine Copper, gold, lime, silver

Source: Bureau of Mines, Minerals Yearbook, 1976;

(reprint), p. 3.

Table 3.2.2.4-2. Gross yield of mines in Nevada

study area counties (1977).

COUNTY $000. PERCENT OF TOTAL (STATE)

Elko 11,033 5.3

Eureka 29,681 15.3

Lander 27,728 14.5

Lincoln 5,350 2.8

Nye 21,595 11.3

White Pine 26,536 13.8

Study Area Total 121,923 63.6

088-I
IState total is 191,605.

Source: University of Nevada, Bureau of Business
Economic Research, Nevada Review of
Business and Economics (Summer, L?78),
p. 21 adapted.
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Table 3.2.2.4-3. Minerals produced in Utah study
area counties (1975).

COUNTY MINERALS PRODUCED, IN ORDER OF VALUE

Beaver Sand and gravel

Iron Iron ore, sand and gravel

Juab Fluorspar, clays, gypsum, sand and gravel

Millard Gypsum, stone, pumice, beryllium, sand and
gravel

Tooele Potassium salts, salt, lime, stone, sand

and gravel

094
Source: U.S. Bureau of Mines, Minerals Yearbook 1975:

Volume II Area Reports, Domestic (1978), p. 749.

Table 3.2.2.4-4. Value of mineral production
in Utah study area counties
(1975).

VALUE
COUNTY $000 PERCENTAGE OF STATE

Beaver 176 negligible

Iron (1974) 14,727 1.5

Juab 627 negligible

Millard * negligible

Tooele 12,110 1.3

Study Area Total 27,640+ 2.9

Utah Total 966,407 100.0

093

*Withheld to avoid disclosing individual company

confidential data.

Source: U.S. Bureau of Mines, Minerals Yearbook
1975: Volume II Area Reports, Domestic,
p. 749.

3-58



40 388
.4

2

E V C

23

Su OR A Ale 2 3

) .PF P~rN *001 A~TIN2

L EGN 40 TP.,. , OE'2

.2
3~0 ~ ~ N E SEPE*O.A024 3 0' OSU TQ

~~~~.'~~~~ TO~ OP,0.0' U~EK OLP

SPj ALSMGR AS P;O PE S' A20 EMAOS N ARN5

1.' OS,, 11 USH 4111 1 A ER S ET 9 f p5!-!2-l 
t

IIR, P'*D VIOD A5I0'5 23.',

~~~~~~~~ JOSERT VTEATO 46 GAF TfME WSHUSE
ff NI PP A ASTEPE WOODLAND 24J

..... .... (J N P R2DE A

WESTEigur 3HU 2A25D1 GRSSANpNTE

3 NA. AH: N ~ CU 7S C N



IIr?

'22

A'



PINYON-JUNIPER GREAT BASIN JOSHUA TREE
WOODLANDS SAGEBRUSH WOODLAND

(SOUTHERN VALLEYS)

PLANT7-

COMMUNITIES

SINGLE LEAVED PINYON GREAT BASIN SAGEBRUSH JOSHUA TREE SHA
UTAH JUNIPER BITTERBRUSH SAGEBRUSH AND FOUR

COMMON RUBBER RABBITBRUSH BUSHO

PLANTS GREAT BASIN SAGEBRUSH BUD

BITTERBRUSH SOUIRRELTAIL GRASS SHADSCALE SPECIES HOPS

'INYON-JUNIPER WOODLAND

GREAT BASIN SAGEBRUSH

LOWE
MOUNTAIN

SLOPES

HIGH BAJADA

LOW BAJADA

ELEqATION

PINYON JAY

SAGE SPARROW

SAGE GROUSE

COMMON

ANIMALS MULE DEER

GREAT BASIN RATTLESNAKE

Figure 3.2.2.5-2. Plant and animal relationships alo
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Table 3.2.2.5-1. Major vegetation types in the Nevada/Utah study
area.

TYPE GENERAL LOCATION COMPOSITION SOURCES OF PRESENT DISTURBANCE

Alkali Low elevations, valley Shrubs one meter Grazing; off-road vehicles
Sink Scrub bottoms, playa tall or less and low

margins; in saline or herbs
alkaline clay soils;
Nevada and Utah

Creosote Bush Dry areas of low Shrubs dominate, with Off-road vehicles
Jcrub topographic relief; perennials herbs,

southern Nevada and grasses, and annuals
southwestern Utah

Wash and Low elevations, dry Medium-sized to large Flash floods, cattle grazing
Arroyo Vegetation stream courses and shrubs, perennial and

major drainage annual herbs and
channels; southern grasses
Nevada

Desert Marsh and Low elevations where Small trees, shrubs, Damming and impounding of water
Spring Vegetation the water table lies perennial herbs and for livestock, tramplinq oy

near the ground grasses; species vary livestock, and pollution and
surface; scattered according to salinity sedimentation from recreation
throughout Nevada of soil and water and other uses
and Utah

Riparian (Streambank) Along banks of per- Varying densities of Trampling by livestock, pollU-
Woodland ennial and some mesophytic deciduous tion and sedimentation from

intermittant streams trees recreation and other uses

Shadscale Valley bottoms or Low shrubs, perennial Grazing, erosion, off-road
Scrub rocky slopes; Nevada herbs and grasses vehicles

U . uthwestern
Utah

Great Basin Rocky mountainsides, Dense shrubs and Overgrazing, discing, and
Sagebrush broad valleys, and bunchgrasses defoliant spraying develop-

low foothills: in ment of strip mining and urban
deep, permeable, non- areas, off-road vehicles, and
saline soils; central other recreation uses
and northern Nevada/
Utah

?inyon-Juniper Mountainous terrain Small evergreen Overgrazing; vegetation removal
Woodland and high plateaus; trees, large shrubs, from mining operations: air-

central and northern perennial herbs and borne pollutants, off-road
Nevada/Utah grasses vehicles

-726
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Natural Environment

2. The valley bottoms and floodplains have smooth to gently undulating
slopes with deep, alkaline soils. The surface textures range from loams
to silty clay loams, while the subsoils range from fine loams to fine silts.
Permeability ranges from very slow to moderately rapid and wind erosion
of the disturbed soil is moderate.

3. The alluvial fans and streams and lake terraces make up the largest
areas in the valleys. The soils vary in depth and are alkaline. The
surface textures range from fine sands to gravelly sandy loams to silty
clay loams, while the subsoils range from sands to loamy skeletal to fine
loamy. Cemented hardpans are common at varying depths below the
surface. In general, the gravel content of the deposits increases near the
base of mountains. Permeability of these soils ranges from slow to
rapid.

4. The uplands and mountains have shallow to deep, moderately alkaline to
medium acid soils. Surface textures range from cobbly to sandy to
gravelly loams, while the subsoils range from loamy skeletal to clayey
skeletal. These soils are often underlain by bedrock.

A surface pavement of rock fragments is present over many of the soils. Much
of this desert pavement has been produced by winds removing the finer soil particles
from the surface.

Wildlife (3.2.2.6)

Common and Typical Species (3.2.2.6.1)

Common and typical terrestrial animals of the study area are listed in Table
3.2.2.6-1. Wild horses, protected by the Wild Free-Roaming Horse and Burro Act of
1971, occur in many valleys and compete for forage with domestic livestock and
native species (Figure 3.2.2.6-1). Nocturnal rodents account for most of the small
mammals. Reptile diversity is low as a result of relatively low mean annual
temperatures and generally less suitable habitat in valleys. Low amphibian diversity
results from general aridity, lack of summer rains, and isolation from colonizing
sources; only a few species have been introduced or have survived in isolated springs
and small streams since the last glacial period. The areas with the highest bird
diversity in the study area are the mountain and riparian habitat types (Table
3.2.2.6-2).

Game Animals (3.2.2.6.2)

Big game species in the study area include mule deer, pronghorn antelope,
bighorn sheep, and elk (Figures 3.2.2.6-2, 3.2.2.6-3, 3.2.2.6-4, and 3.2.2.6-5). Wide
ranges of habitats are found, including basins, high mountain ranges, forests,
woodlands, and scrublands.

Wetlands in valleys are important stopover areas or breeding habitat for large
numbers of migratory waterfowl, including ducks, geese, and swans (Figure
3.2.2.6-6).
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Table 3.2.2.6-1. Common and typical amphibians, reptiles, and
mammals, Nevada/Utah study area (Pg. 1 of 2).

SAE KADSCALE. 1 AND -CE- P!NYON-- N:;ES

SPECIES AflUATIC RIPARIAN BIG SAG 3EASEWSO --ANDY WOODLAND

Amphlblans

Grea . aSin.Spadafoot x x a
S tgauS newtou

Reptisles

LIZARDS

Zebra-tailed Lizard a
C.1liinaurus draconaides

Leopard Lizard a x

Collared Lizard
Crotaphyroz colajr-

Side-blotched Lizard a x x

Ur. st-nbara...

Sesert Horned Lizard x
Phrynosome platyr.Mnos

western Whptail a a
naeadophorus eignas

Western Fence Lizard a a
Sceloporus occident.ai

Desert Spiny LizardK

Saqabr... h Lizard a
S. .r7---o

Western Skink x

Cmmn Kitnqmnakea
LaproP.Lts qvtalua

Maetmeoplais flagallum

Striped Whip ...ke a
M... .acrs

Western Patrh-noead Snake
So lvador. hS...lep, S

Great Seem a oph r Snare x x

Lonq-noee Snake a

Western Groundenake a

Spotted Nxqhtsnake
7Lpzq.- corrier.

Grea Sem ttl*eaa a'X x a

.9.rrlan Shrew.

BATS

Seal-footed Myotae
Mystic szhslaus

CLliforniaI nytic
M. califol.1caS

little sm Ryotis a
M. Iocafaqaae

Weateom Piptstrelle s
PlSDserreI fo heeperna

Siq Brow. Bet see
epteaacoe rubcis

Pallid &ata
Azntroxwe Pal liad.&

Slq-eacrd at 9 a

Siq Free call Sata
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Table 3.2.2.6-1. Common and typical amphibians, reptiles, and
mammals, Nevada/Utah study area (Pg. 2 of 2).

SPECIES AQUATIC RIPARIAN BIG SAGE SHADSCALE- SAND DUNE- PINYON-JUNIPER
;REASEWOOD SANDY WOODL.AND

V.intmals (Continued)

RODENTS

Rock Squirrel x
Sperwphilus vaJteqatus

Wit tail Antelope Ground Squirrel x x

A :pemoptulus Ieucurus I

Valley Pocket Gopher x a K

Thowom.ys botta

Little Pocket Mouse x K K
PeronaChus lonqiwmbzis

Great Basin Pocket Mouse K x x

P. Parvus

Ord's Kangaroo Rat x x x

Dipodomys ordil

Great Basin Kangaroo Rat K x x

D. nucrops

Western Harvest Mouse x x K

Reithrodontomys "egaloCis

Deer Mouse x x K K

Peromyscus maniculatus

Canyon Mouse K
P. crvnitus

Southorn Grasshopper Mouse x x
Onc ho s s torrldus

Sagebrush Vole K
ZLagurus curtatus

Mountain Vole a

MIcrocus Montanus

Desert oodrat x

Yeootos ;epxda K

Porcupine

£retizon dorsatux

RABITS

Black-tailed Jackrabbit x x

Lepus californicu$

Desert Cottontail a x x

Slv ilaqu audubonz

.AIW..VOPJ S x

Baldger, x

axidea eaxus K

spotted Skunk x X

Spllogale graciiS

Striped Skunk Kx x 5

Nephi phi&s5

Coyote x a a a

Ca is lacrans

Gray Fox x a
UrO cVon cinereoaro entus

KIt Fox x x K K

vulpes atcroc s

bobcat Kx x

Lynx rutuS

Mountain Lion x
rolls ooncolor

Source$: Stebbins. 1?66: Burt and Grossenheider. .976: all1 K on. L1 .
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Natural Environment

Important upland game include a variety of grouse species, mourning dove,
pheasant, wild turkey, pigeon, quail, partridge, and cottontail rabbits. The distribu-
tions of sage grouse, blue grouse, quail, and chukar partridge are shown in Figures
3.2.2.6-7, 3.2.2.6-8, and 3.2.2.6-9.

Major furbearers are mink, raccoon, badger, skunk, weasel, bobcat, coyote,
fox, beaver, and muskrat.

Aquatic Species (3.2.2.7)

Aquatic Habitat (3.2.2.7.1)

The intermittent nature and salinity/alkalinity of most streams and playas
limits the development of aquatic life. Playas may support short-lived populations
of brine shrimp, algae, and zooplankton. Birds may feed on these when abundant.
The perennial habitats include small springs, streams, and a few reservoirs and ponds
(Figure 3.2.2.7-1). Some isolated spring habitats are, however, subject to drying due
to nearby water table lowering.

Aquatic Biota (3.2.2.7.2)

Mountain streams and cold water springs provide habitat for fish, particularly
trout (Table 3.2.2.7-1). Reservoirs and ponds are usually stocked with trout and pike
and warm-water fish such as bass, sunfish, and catfish. A great variety of endemic
fish (many of which are protected) inhabit isolated springs and streams that were
left when Pleistocene lakes dried up.

Protected Species (3.2.2.8)

For purposes of this discussion, the term "protected species" applies to rare,
threatened, or endangered species that are candidates for or already included on
state or federal lists.

Plant Species (3.2.2.8.1)

Numerous species of rare plants are being considered for protection under
federal and state endangered species legislation in Nevada and western Utah.
Several species in Utah have already been federally listed for protection under the
Endangered Species Act of 1973. Three of these endangered species, the purple-
spined hedgehog cactus (Echinocereus engelmanii var. purpureus), the Siler
pincushion cactus (Pediocactus sileri), and the dwarf bear poppy (Arctomecon
humilis), occur in southwestern Utah near the study area. None has yet been
federally listed in Nevada. Nine rare plant species have been listed by the U.S. Fish
and Wildlife Service as species for which the Service is preparing a rulemaking
package; these species have a high probability of being listed for protection (USFWS,
1980). Eighteen rare plant species in Nevada have been listed for protection by the
Nevada Forestry Division under NRS 527.270, and all of these are likely to be
directly or indirectly affected by the project. In addition, all species of the family
Cactaceae, the genus Yucca, and all evergreen trees are protected under NRS
527.050 and NRS 527.070. Utah has no state laws which afford protection to rare
plants.
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Table 3.2.2.6-2. Common and typical species of birds of the
Nevada/Utah study area (Pg. I of 3).

SPCESVQAT-C RIPARIAN 3[r SAGE :RAEOI: 41U PtLANTATX05S

Raptors *Fai.2ontformes I
T44rkev Vulture

CuuPWr' Hawk -

A Ps C.r VuoP-::

Ruuqn-leqged .4.k
Sut.. .aq.pus

au r q .u 1 1 t

;sld*st ~
Aquu Vr'a. u

Ucst~ Vm V V

Priries F11-EU

Pesre:lc P

CFste .. I P

Doves Co larb idae

I q rsusqST v.
Zeta., 3a 3aTor

Owls (Strigidae)

2ret Sind NI V

Ni.Zh[ iars Caor,,rulgiaa

S S T

Woodveckers P.1.,

:0,-y 4 odp-kvuer

FlycutCh-rS t vrasv:l.Ia

nqrasnus 70--za-2.

3 Y,. 2150O05

Dusky rlyoavvltr

~.~sWood,9 P.,.

'arks Ajaudldue.

Horsd :.&'K

Tree. Wailss I- TI -
;r '44u, . OIS;SrSt S

Sas5ulo T it 3T ;j -T IT

:1,rf Wtalls. 5T

__ ___K
6LtvWso ~rpcsa-



Table 3.2.2.6-2. Common and typical species of birds of the

Nevada/Utah study area (Pg. 2 of 3).

SPECIES AQUATIC RIPARIAN BIG SAGE SADCL PIYN'JI
ADWOODLAND PIANTATI M.

;REASEWOOD

Crows (Corvidae)T

Ra an P PP
COrvus core.

Scrub Jay P
Aphelocma coerA 'escens

Pinyon Jay
Jqlsnornznus cyanocepnal us

Black-billed Magpie P PPP
PI ca PICA

Bushtits (Paridae)

Plain titmouse
Paris inornatus

Mountain Chickadee 'A
Parus gamb.lli- ______

Wrens (TroglodytiDcae)

Roc k Wr n
Satp mncies obsoletus

Thrashers (Mirnidae)

SagaThase S
clroscoptes mon anus

Thrushes (Turdidae) -

S'ainson's Thrush j T
Cacharus ustuljaiis

Kermit Thrush
Caeharus guttatiis

Robin -
Tu rdus mngraeorius

Kinglets (Polioptilidae)

P u:-GrayGntcatcner 5
P.2sopeJI carulea

Ruby-crotmned Kinglet T
Regulus calendula

Lanius ludovicianus

Nor h :rn Shrike W w
L~nieS escubi earI

Vlreos (Vireonidae)

warbling Virao T
Virse gqrus~

Solitary Virw 7
71roo soiearius

Warblers (Parul idae)

:)r"*q-Cro.d warbler T
i'.rsuvora colaca

Yellow Wrbler ST
OVildroica petchia

Yellow rumped Wrbler T
*Ondrouca coroniaca

[louse Sparrows (Plocoldae)

Faags. dometicum
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Table 3.2.2.6-2. Common and typical species of birds of the
Nevada/Utah study area (Pg. 3 of 3).

SPECIES AQUATIC RIPARIAN I SG SADWOODLAND LANwATION

BGS GE WODPJW PrAWITOt4

Blackbirds (Icteridae)

Ped-ing ST ST
Avolaius phooniceus

Northern Oriole S 5 £
rct'rus ;rAlbuj!

Brewer's Biackbird STP P
£.jphaqrus cyanooCpihdIUS

Brown-needed Cowbird SI ST
molothrus ator______ -

TanagerS (Thraupidae)

western Tanager 1

Piranqa ludoviciana

Sparrows and Finches
(Fringillidae)

Black-headed Grosbeak ST
PhoucticUe .0lenoceptolus

lous* Pinch P P I
C.Lorura chlorura

EArk Sparrow S S I
Chondestes graainacus
black throated Sparrow S S
Asphieplza bsinosea
Sae Sparro S S S
ANIPhZSPAZ " 411

Darkc-.yed (Oregon) JunC0 Th Th TW T
Junc0 hwe".1ie

BrewerS Sparrow ST
Spiz.J.Sa brewgri

Whit*-crO-ned Sparrow T T T T T
zonoerichza toucophrys

so"g sparrow P P
Iftlospiza aW.lodiA

913
P *Permnent reaident

SumeSir only

T*Sprinq/Vell Transent

W winter only
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Natural Environment

Under the Endangered Species Act of 1973, preliminary lists of endangered and
threatened plant species were published in the Federal Register (FR:40:127:July 1,
1975, and FR:41:l17:June 16, 1976). The 1975 list was a notice of review, and
species included on it and not subsequently proposed or listed have been generally
referred to as "candidate" threatened or endangered species. Species included on
the 1976 list of 1,700 proposed endangered species have been generally referred to
as "proposed" species. Both lists were screened to determine those species that are
known to occur in or near the study areas in Nevada and Utah, and over 200 such
species were identified.

Figure 3.2.2.8-1 shows locations of the rare plant species considered. Table
3.2.2.8- 1 lists the species for Nevada and western Utah and gives a summary of the
distribution and habitat information available. Table 3.2.2.8-2 gives substratum
preferences for selected rare and endangered plant species in the study area.
Recent changes in the Endangered Species Act (the amendments of 1978) have
resulted in withdrawal of the 1976 proposals. Currently, rare plants are being
reviewed on a case-by-case basis by federal and state authorities, and many species
are likely to be elevated to formal protection under state or federal laws prior to
commencement of M-X construction. A new notice of review is scheduled to be
published in the Federal Register late this year (1980), which substantially reduces
the number of species under considera tion.

There is a dearth of information on the ecological status and distributions of
many rare plants in Nevada and Utah. Fairly complete literature and herbaria
search data exist, and emphasis is now being placed on analysis of comprehensive
field inventories that were undertaken by local experts during the growing season of
1980. These studies concentrated on 11 valleys within the project area. Should such
studies continue, it is likely that some species of "rare" plants will be found to be
common and abundant. For example, p tliminary analysis shows that the bashful
four o'clock (Mirabilis pudica) and the white-leaf machaeranthera (Machaeranthera
leucanthemifolia) are abundant in Pahranagat Valley and should not be considered
rare (Welsh and Neese, 1980). ETR-840, Field Programs, details methods and
results. Rare plant lists for Nevada and Utah have recently been reviewed by local
authorities (Northern Nevada Native Plant Society, 1980; Welsh and Thorne, 1979),
and several species have either been added, delisted, or their status changed to more
accurately reflect existing population trends.

Wildlife Species (3.2.2.8.2)

Several terrestrial species protected by the Endangered Species Act occur in
the study area. The bald eagle winters throughout many of the valleys in the study
area. The peregrine falcon migrates through the study area and many nest on the
very eastern portion of the study area. The Utah prairie dog is a resident species
occuring in southwestern Utah. State protected vertebrates found in or near the
area include the desert tortoise (the population on the Beaver Dam Slope in
southwestern Utah is federally listed as threatened) gila monster, and spotted bat
(Figure 3.2.2.8-2).

Aquatic Species (3.2.2.8.3)

Many protected (8 federal and 23 state) and recommended protected (33)
aquatic species are present (Figure 3.2.2.8-3, Table 3.2.2.8-3 and 3.2.2.8-4). Most
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Table 3.2.2.7-1. Fish of Nevada/Utah study area,

Family' CUErAV 0h d and Herrng Family CrPRZNZDAE (continued) Carp and Minw (cotinued)

binos.m potenense Aenh~aay~at Mississippi Throadf in Shad Netenufonus crysoleueas lolden Shiner
Notropis zutrans~s fed Shiner

Famil.y SAUIONZDUE Salmon, Trout, Grayling, and N.srmzesSand Shiner
WdhitefiSh MfinLchhfy a u OScu Ius Speckled Dace

Oncorhynchaa ese-yrhenha Xing Salmon R. o. robuatus Lahontan Speckled Date
0. orkah kennalfu Kokanse Red Salmn R. o. lechoporo. Indepencence Valley Speckled
S.,.., ins n o ush !Ake Trout lc
S. ~otnalls Brook Trout R. o, noeadensus Ash Meadow Speckled Dace
S. maim. Dolly Varden Trout R. 0. 011qoPOuus Clover Valley Speckled lace
S.-lago ci azsi Cutt"rost Trout R. 0. wapa. Moapa finer Speckled Data
S. C. hamehar Laontan Cutthroat Trout R. o. carrinqtoni Snae: River Speckled Date
S. c. piew,"r1=3nw Colorado Cutthroat Trout R. o. velif!or White fivr Speckled Dane

S . t.ch" Cutthroat Trout R. .. yanowi Virgin River Speckled Dace. .I I Yell'aowstone Cutthroat Trout R. o. SSP. Meadow valley Speckled Dace.CX .Hfod Cutthroat -rout R. cataractae Lonqnole Date
7a vad~er! RibwTrout gru s p* ioan Bonneville Speckled Dane
T. . irldeas SouthnoaeR. nbo Trout MoR craceapa De.
7 . kaioops taBtioops fanbow Trout Eremsuhthys anros Deeert laceS. g. regasia Tahoe Rainbow Trout Reictus soitazus Relict Dane

S. g. omaraqdws Pyai ainbow Trout Cypcrinws narpi', Asiatic carp
.aubra ;Olden Trout Carasszus auracue Un.ldfish

S. truces Brow?, Trout Orthodon smroiepzdorws Sacramento Blankfzsh
Thymmeius aricis Arctic U;rayling Zep.Ldomedia *lbivall~s White River Spinedace
Prosoauxw ailaawon. Mountain Whitefish L. moillispinis aol.lsp-"i Virgin River Spi-nedacs
P.* goonuerum Bonneville Ciaco I. m. pratensis Panaca SpinedaceP. spion cos Bonneville Whitefish L. &itzvoiis Pahraaqa Spinedare
P. JbfeSoi. Bear Lake Whitefish PlAgoptorus Arqentuasms Wound! in

Family TSOCZDAR Pike P1mehaies promef as Fathead Minnow
Esoe luncus Northern Pike P. iVzqiiax Bullhead Minnow

Family CA?CSTOMIDAE Suckers Family rCCAWRrDAE lorth American :atfish
Paneosteos :ahontan LahOntan Sountainsucker I craia empncrarus' Channel catfish

P., . CA tor White Catfian.nezuedius White River Munainsunker Z. nobuioaus Brown BullheadP. piacyrhynnhwa Bonneville Mountainsucker 1. mel., Blank BullheadP . clarA, Desert Sucker
P. delplinus Niwehead Sucker X. X. Welas 4orthern Black Bullhead
P. virescens, Creen Sucker I. m. natof us Southern Blank Bulcead

CaoCmssrc~lu ilpSce . 'Atalise Yellow Bullhead
C. coluainblau; Bridgelip Sucker Family CrPRZNODONTIDAE Killifish,

AdnUthSucker Cyprinodon noedans.s Amarqosa Pupfish
. aiin4FlannaLMuth Sucker c. .. pontoraji are Springs Pupfish

C.theasTheSucker C. n. exonecres Aen Meadows Pupfish
Cacae" h-ucf)Ol$ C--l AkesuCker C. diakof is DevilsBole PupfisnC. 7.18i Sa ucker Crenichchys balleyi Wite River Spr-ngtish

Caaroarom larkiitemisht River Desert Sucker C. b. ovpe. Moap& An ite River Sprinqf ion
C. !acundus Webug Sucker C. b. grandis Miko White fiver Sprzinqf2 sh
C. coaersoni White Bucker C. b. .Sbivalis Preston White Riner
Xvraunhen aeaus RazOrback Sucker Sprinqf 155

C. b themphiux ornon Wite RiverFamily CYPRINIOAE Carp and Minnows .b hreA~sSrnfe
Peychonhsi"u -reqonsus Northern Squsufish Srnfs
P. Zucius Southern SqUawfiSh (Colorado) C. nevadac Railroad Valley SprnqfisIh
Avaochai-iws aiuranews Chiseleouth Eepetnschthys Barriemi Ash Meadowe Sprinqfish
311A robaSea Colorado Gila C. 'ACQS latos Panuap KillIfish
j. r leguans Swiftwater Colorado Gl:,l Lucan a parve Rainwater Kilfi,a. r. loradnic Pahinanaqat Roundtail Chu Funduiva gobrius Southwest Plains Killif ish
G. r. amiueda Virgin River Roundtail Chub F. kans.s 'laine KillifIsh
G. r. sop. MoPa fiver foundtail Family POECULIDAS Topeanow

I .robusat Roundtail C-hub Gambas~a atti, Moequitofish
I.AerariaUahU" .1oii1*nesla ihtupinno Black Molly
C. alordoass Alvord G1ila Kiphophorua haelerS 5e0rdtail
b. kuolor twi Chub X. oanwiatux M nfsh

G. b. ochC~iia Fish Creek Thli Chub
. 1 20Atea Independence Valley tui Chub Family PERCZDAE Perch

Parem flaaaasnens Yellow Perch.B. ~~r*ensjs Newark Valley ?ui Chub Slotdo zru vtem Wlee. boe&s Lanontan Valley tui Chun tgaeinnceo arw alp
Ub. esp. I Sheldon tui Chub Family CENTBAPCNIDAE ISunfishn
Icypf Humpoack ChZ Arnhopl-teS 'nterrUptUS Sacramento Perch

G. slogans B ytI Chu .1nroptree sA.Imides "trqemoutih Bas
tocinhchva pIliaqgethoflts Least Chub N. doinuu Sealaouth a:s
SaydetichthYS afuclao Lethersid. Chub morone saratil.s Striped Bass
R~chardsoniom aregius Lehontan Badshiner M. chryanpa White Bass
R * baieAcus Coluebia Redshiner Laponus manrochi.rus Biseqill Sunfish
R. b. hydrofflox Bonneville Columbia Redahiner L. cvansilus Ureen Sunfish

Pereis fliflrocu sf B lack Crappie
P. anLA rLS White Crappie

Family COI7MrIA inuipica
Cotcus belinqs Belding Bxuts) Scuipin
C. b&aadi Neuscaboi Bonneville Baird Sculpcn
C. baurdi pwnccaletus Colorado Mottled Scui PLn
C. exta"*us I Beer lake Sculpin
C. echiusatus j Utah Lake Sculpic
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Table 3.2.2.8-1. Rare and protected plant species in the Nevada/Utah
study area (Pg. 1 of 16).

Cho" EXWA ,N M !WE0 REKAVES ASb
s. sptarz$ -014WN ..idS !5*50LY ST00 s t15

3  
b IsMtONro ~ ITT£E TIME! REFEWDOCES

I Ageoo abstssu S ix ry-*p~nod Utah Agean..... T RC(NV) Southern my*. COliki Typically on sap ..ad 390C-5485' MAY- Perennial i..
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Table 3.2.2.8-1. Rare and protected p1lant species in the Nevada/Utah
study area (Pg. 2 of 16).
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Trable 3.2.2.8-1. Rare and protected plant species in the Nevada/Utah
study area (Pg. 3 of 16).
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Table 3.2.2.8-1. Rare and protected plant species in the Nevada/Utah
study area (Pg. 4 of 16).
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Table 3.2.2.8-i. Rare and protecte d Plant species in the Nevada/Utah
study area (Pg. 5 of 16).

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ .1 _ _ _ _ _ _ _ _ _ _

N.00s~~r :.,Oy., An .E ... ...... .nyt ~ neese . -anr Ai3. . 43.p0

NnC I sort.
ftzrt 7... .~ **NVif-.14 444

2e~e4.r~a ~ ,r :q .0,-os .n4:.aovc and :.,v -.. f2. in0 A"5 . Mood~ -3jO ' 2.l-t nt.

Roo5 '4.. *mo - Iy ll l

2.20.: pnetat44 70 era:.. KfIo.- n. -.- rzdset in pio n- <SIC40
Zf.At.S4 n nne. -d,? at.* :.Iva b4y0

_ A54 2: , 'I 
31

~~.504tot3~~~~~~-. 94ep I. .rO4 conts -a'V .te2..''00 Z ,q.ta10 20 u

54Trh.4i.2A . L-rn 2. S-y .'~r. for.c- 45 -o043May

Neq; n - -30st tin' 4I .0 'Pon ' 0400. 19,33 :.

tOTS d q 004*n

I O~:r . .84*5 '

t 1 91d r... an

restr Oo i ctedru

34 oftnii ~ -psn t4.-. I orqTo.a. 44 %= l :a.. w . S!0 'os Fo- 6000.8010' 4Y
I - -2 Zn Co.. Z n. aaircn Iatn "Yon-1 i90-

- - .1 .. , 0,40409*m

MaaI paotA :54.4.. 1" i.

_l n-n z.- .hr.tny r.N

.Y~~esanu .rfff-. . W 6 u,.)3
opI.raIlh.. 083Dt-.

6) mo- 4may-a ..q,.c... 7 RTMV) tn.. 44. P l.-10 5 5006000

P.0 24a~o t:Pa- 4 . t 3m" . "k~tno. 1v A4'V 53443Z. r.: :::, .~40 ~ -~

54443.h 003 t03 otS.an

3.nip.,3r.04

.2...'S0.4a A3:04 Oeeqnans ~ SNV Ony foG"044 5 C341 343 S~.SC n-Itl

44 Cr. -ltr-F 1 :orrn.odo a.q. . . .. E UX:00 <44a Co. Otnin :03. tn . ..rlesnon ntn 4I 200
4340. i 4003kc Ia ... rlatn .. ., 4080' :3

.4333 7430 0
4

P
4

44
4
4 y. 03. 00. 4004,3 3.r~ck 2o5 4:22 2)

454 ~ o ran4 ... 21i 35h a4 nOOn
.I U, 2 _U Ipnn2

84 ,3 00 . W tilt war er 'S dS, . 0. 3. . £ '4,353 43 3.4 0.. 35 t4 A33 43 34 *~o£ s" y 440sent0. 7 3in1
0440a34 OlC~etny tf 0300.31 inert Swor 43, 3,

00snst

65 VGOCUS 3443 3434 A,4~c 1 0.240) 443-982. 7 4.4144' 4.-Ap,- 23,,0



Table 3.2.2.8-1. Rare and protected plant speces in the Ne%-ada/Utah
study area (Pg. 6 of 16).
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Table 3.2.2.8-1. Rare and protected plant species in the Nevada/Utah
study area (Pg. 7 of 16).
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Table 3.2.2.8-1. Rare and protected plant species in the Nevada/Utah
study area (Pg. 8 of 16).
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Table 3.2.2.8-1. Rare and protected plant species in the Nevada/Utah
study area (IPg. 9 of 16).
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Table 3.2.2.8-1. Rare and protected plant species in the Nevada/Utah
study area (Pg. 10 of 16).
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Table 3.2.2.8-1. Rare and protected plant species in the Nevada/Utah
study area (Pg. 11 of 16).
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Table 3.2.2.8-1. Rare and protected plant species in the Nevada/Utah
study area (Pg. 12 of 16).
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Table 3.2.2.8-1. Rare and protected plant species in the Nevada/Utah
study area (Pg. 13 of 16).
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Table 3.2.2.8-1. Rare and protected plant species in the Nevada/Utah
study area (Pg. 14 of 16). __________ ____
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Table 3.2.2.8-1. Rare and protected plant species in the Nevada/Utah
study area (Pg. 15 of 16).
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Table 3.2.2.8-1. Rare and protected plant species in the Nevada/Utah
study area (pg. 16 of 16).
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Table 3.2.2.8-2. Substrate types and rare plants that
often occur on them (Page I of 2).

Species which occur near thermal springs, seeps

Centauriurn narnophilun
Cyrnopterus basa.2ticus
Eriogonum aroophyllun

Species which occur in sandy washes and on flats-Mojave
Desert Region

Astragalus geweri var. triquetrus
A. nyensis
Pernstemon fructiciffor-ms var. amargosae
Phacelia anelsonii

Species which occur on sand dunes and deep sandy soils

Astragalus cal.Zithrix
A. lentiginosus var. rnicazns
A. pseudiodanthus
Cymopterus ripleyi
Eriogonurn ammo philurn
E. concinnurn
lielianthus deserticolus
Pens temon arenari~us
Thelypodiur 2ax-ifloruim

Species which occur on limestone, Sev'y dolomite or gypsurm
(valley floors)

Arabis shockleyl
Asclepias eastwoodiana
Astragalus pterocarpus
A. uncialis
Coryphantha vi vipara
Cryptantha compacta
Eriogonum eremi cum
E. nummulare
E. rubricaule
Frasera gypsicola
Lepidium nanum
Phacelia parishli
Poly gala subs pinosa var. heterorhyncha
Scierocactus pol yancistrus
S. pubispinus

3S14
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Table 3.2.2.8-2. Substrate types and rare plants that
often occur on them (Page 2 of 2).

Species which occur on outcrops. ridges and cif-fs

Agave utahens~zs var. eborispina
Arctornecon: merriam::
Arenaria stenomeres
GiIa rigieyi'

Species known from bajadas of limestone mountains, with
sagebrush, pinyon pines or junipers

Astragalus .ca2 ucosus var. mnonophy~lidius
A. convallaz-ius var. finitimus
A. oophorus var. lonchocalyx
Coryphan-tha t-ivivara var. rosea
Cruptantha hcffmanii
C. interrupta
Eri ogonum darrovi i
E. nummu.2are
Hulsea vestita var. in uoensis
Lupirnus ho2.marenanus

Species known from Sevy dolomite in pinyon-juniper woodland
(Pine, Hamlin, Wah Wah Valleys)

Cryptantha coznpacta
En oaonum eremi cum

E. natumn
Pens temon concinnus
P. nanus
Sphaeralcea caespi tosa

Species which occur in mountainous areas

Astragalus lentiginosus var. latus
Eriogonum natum
Frasera pahu tensi s
Gilia nyensis
Lewisia maguirel
Lomatium ravenil

3514
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Table 3.2.2.8-3. Summary of the legal status of protected and recom-
mended protected fish in the Nevada/Utah study area.

PRESENT RECOMMENDED
CLASSIFICATION CLASSIFICATION MAP

COMMON NAME SCIENTIFIC MAKEI SYMBCL

FELERAL ISTATE CEACON et al. HARDY HARDY
9179) 1980a (1980b

Killifishes (Cyprinodontldae)

Ash .Meadows Amarqosa Pupfisn Cyprinodon nevadensls mionectes T T A
Devil's Hole Pupfish C. diabols E I E H
Wam Springs Amarqosa Pupfish C. nevadensis pectoraiss E T G
Pahrump Killifish epemtrichthys acos "atos E T E
Railroad Valley Sprinqfisn Crenichchys nevadaE T SC K
Pres ton White River Sprinqftsh :. bazley1 albvala 71 SC/T
Aon White River Springfish C. b. chermopilus T T SC/T L. 2
Hiko White River Sprinqfisn C. b. ;rands T SC/T Ia

Wh te Rxlvr Sprinqfisn . b. baileyaa T L. 3
.apa White River Sprinqfish C. b. .P.. T T _5C L. 3b

Minnows (Cyprinidae)

Ash !4eado Speckled Date Rhflnchthys osculus nevadensis I I C/EK

,ndependence Valley Speckled R. O. lechporus 5
Dace

-'over Valley Speckled Dace R. S. o01oporus E I
.oapa Speckled Date R.o. o ape TSC 6
whte aiver Speckled Dace R. 0. volifer V 18
Soa pa Dace Voapa coriacea E T E 0
Fish Creek Spring Nui Chub ;zla bicolor euchila E /T 13
Indepen.dence Valey Tui Chub 9. b. isolata !/E 1,
Newark Valley Ta hub 3. b. newarkensis SC S C
Lahontan Tu Chub G. b. obesa 5C T/E
Pahranaqat Roundtaxl Chub 3. robusta jordana E E L
Virgin River Roundtail Chub G. r. sesunuda SC' E S
Least Chub lotichthys phlegecho"as T' T

White River Spanedace Lopidomeda albavalis T T T/E E
Virgin Spineace L. rollispinis rciluspnas T T I

8i SprLng Spinedace L. s. pratensus E
woundfxn Plagopterus argentl~ssiauS E T, E

l  
E E

Relict Dace Reliceus solitarius T SC T/SC C

Suckers (CatOetomidae)

White River Desert Sucker CaCoscocUs Clarki intaredius T T SC/T £ K
June Sucker C. ,ioru$ 3 SC 14
Cul-u, C. culus E £ E a

Trout (Sklmonlidae) I

Lanontan Cutthroat Trout Salmo :Iarki henshai T I T I P
ltan/Snake Valley Cutthroat S. C. utah E T F P
Trout

HuMoldt/Lahontan Cutthroat S. C. sep. SC i1

Trout 

1

Sculpin (Cottidae)

Ctah lAke Sculpin CoCtus ochuna ua K 16

stch state protected. '2a-

SC - special Concern

T - Threatened

9 £nda*qered
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LEGEND

PROTECTED FISH SPECIES FOR NEVADA
AND UTAH

A ASH MEADOWS AMARGOSA PUPFISH
B CU) U)I
C RELICT DACE
E RAILROAD VALLEY SPRINGFISH
F UTAH OR SNAKE VALLEY CUTTHROAT TROUT

o WARM SPRINGS AMARGOSA PUPFISH'

H DEVIL S HOLE PUPFISH'
I BIc SPRING SPINEDACE
J WHITE RIVER SPINEDACE
K WHITE RIVER DESERI SUCKER

L WHITE RIVER SPRINGFISH
M PAHRANAOAT ROUNDTAIL CHUB'
N PAHRUMP KILLIFISH'
O MOAPA DACE'
P LAHONTAN CUTTHROAT TROUT'
R VIRGIN SPINEDACE
S VIRGIN RIVER ROUNDTAIL CHUB
T WOUNDFIN"
o L EAST CHUB

* Federally potected

RECOMMENDED PROTECTED FISH SPECIES
FOR NEVADA AND UTAH

I PRESTON WHITE RIVER SPRINGFISH
2 MORMON WHITE RIVER SPRINGFISH
3 WHITE RIVER SPRINGFISH
3m HIKO WHITE RIVER SPRINGFISH
3b MOAPA WHITE RIVER SPRINGFISH

4 ASH MEADOWS SPECKLED DACE

5 INDEPENDENCE VALLEY SPECKLED DACE

6 CLOVER VALLEY SPECKLED DACE g
7 MOAPA SPECKLED DACE
8 NEWARK VALLEY TUI CHUB

9 LAHONTAN TUI CHUB
10 ALVORD CHUB
11 INDEPENDENCE VALLEY CHUB
12 SHELDON TUI CHUB
13 FISH CREEK SPRINGS TUI CHUB
14 JUNE SUCKER
16 UTAH LAKE SCULPIN
17 HUMBOLDT LAHONTAN CUTTHROAT TROIUT

18 WHITE RIVER SPECKLED DACE
(F) UTAH OR SNAKE VALLEY

CUTTHROAT TROUT
(R) VIRGIN SPINEDACE

RECOMMENDED PROTECTED INVERTEBRATES
MOLLUSCS

19 OVERTON ASSIMINEA
20 MOAPA VALLEY TURBAN
21 ASH MEADOWS TURBAN

22 PAHRANAGAT VALLEY TURBAN
23 HOT CREEK TURBAN
24 STEPTOE TURBAN
25 WHITE RIVER VALLEY FONTELICELLA
26 RUBY VAL LEY FONTELICELLA

27 CURRENT FONTELICELLA

28 DUCKWATER FONTELICELLA

29 RED ROCK FONTELICELLA
30 WHITE RIVER VALLEY HYDRORID

31 DUCKWATER SNAIL
32 CORN CREEK SNAIL
33 ASH MEADOWS TRYONJA

34 MOAPA TRYONIA

35 ZION CANYON PHYSA

RUSSELL S SNAIL

DIPTERANS INSECTS

37 VIRGIN RIVER NET WINGED MIDGE

HEMIPTERANB

31 ASH SPRINGS CREEPING WATER BUG
31 MOAPACREEPING WATER BUG
PLECOPTERANB

40 GIANT STONEFLY NYMPH
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Table 3.2.2.8-4. Summary of the recommended protected
invertebrates in the Nevada/Utah study area.

COh NA$.E SCIENTF1:I 1E :'

MIol lusca-Gast ropods

N4oapa Valley Tur~ar. ".u.nc. avera-s I
)Asr meadows Tur,&r. ". rt~om
Panrar.agat Valley Trnrar. mF"ieram
Not Creek Turban. "t." n.. st. -
Sieptoe Turbar. "F." ne~ader. s 7' 24

Assijneidae

Overto. assi152.rea Assaminea n-. sp. r-

iivdrohiidae

White River Valley Foelie..e Fontece.>a n. s , E
R=oY Valley FornteilcclJa F. n.. sj;,. :E2E
Current Fontelicella F. p. E~
Duckwarer Fontelicella F. n~. sz. TIE 2ER~ed Rk' Fontelicela p - s.
hite River Va-ley Niydrobi.d N.qer-. 4. sp. 3
Duckwater Snal.. N. ger.. ,4r.. slt.T
corr. Creek Snai 24cet., n. sr. T 3E
Ast. mead~ows TryonaTunia r.- sp.
Mzoapa Tryonia '.cathrdta

Pni'sidae

Zion. Canyon Physa Ph~sa zIjn 2

Lvuuiaeidae

Russell's Snail Z-unaea pilsb-yj TIE 3i

Insects

Dipterans (Bleoharoceride

Vi.rgir. River Net-inged Midge B.epharicera zioni 1

Hemipterans INaucoridee)

Ash'. Springs Creeping Water Bug Pelocor,.r shoihone TE 3
MoApa Creeping Water Bug Usincerina modpensis TE 3

Plecopterans (?)

Giant Stonefly Nymph N. Gen.,* n. sp. TE 4

N- Novum or new

Sr..* Species

gen4. Genus
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Natural Environment

of these species evolved as a result of isolation caused by drying of Pleistocene
lakes (10,000-20,000 years ago), forming widely spaced small springs and streams.

Wilderness and Significant Natural Areas (3.2.2.9)

Wilderness (3.2.2.9.1)

No designated wilderness areas are in the study area. Jarbidge in the
Humboldt National Forest in northeastern Nevada, and Lone Peak in the Unita and
Wasatch National Forest in central Utah, are located 150 and 65 mi, respectively,
from the nearest project feature. Portions of the proposed deployment area are
undergoing review for wilderness characteristics (Figure 3.2.2.9-1).

Significant Natural Areas (3.2.2.9.2)

Significant natural areas in the proposed siting region include over 70
proposed/designated natural landmarks, seven national wildlife refuges/ranges, four
proposed unique and nationally significant wildlife ecosystems, four national
parks/monuments, and nine state wildlife management areas (Figure 3.2.2.9-2).
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THE DWARF BEARD-TONGUE (Penstemon nanus)
OCCURS ON GRAVELLY SOIL WITH BLACK
SAGEBRUSH, JUNIPER, AND RABBITBRUSH.

2036 A
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SIGNIFICANT NATURAL AREAS

LEGEND
1 NATIONAL PARK/MONUMENT
2 NATIONAL WLDLIFE REFUGE/RANGE

3 UNIQUE AND NATIONALLY SIGNFICANT

WILDLFE ECOSYSTEM
4 NATURAL LANDMARK

5 NATURAL AREA

6 STATE WLDLIFE MANAGEMENT AREA
7 STATE PARK

Z. APPROXIMATE BOUNDARY

AREAS PROPOSED FOR

GREAT BASIN NATIONAL PARK

) EXTENDED GEOTECHNICALLY
SUITABLE AREAS
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Human Environment

HUMAN ENVIRONMENT (3.2.3)

The designated Nevada/Utah region of influence (ROI) is shown in Figure
3.2.3-1. It includes the Nevada counties of Clark, Eureka, Lincoln, Nye, Washoe,
and White Pine, and the Utah counties of Beaver, Iron, Juab, Millard, Salt Lake,
Utah, and Washington. Geographic areas analyzed other than the ROI include areas
of analysis (AOA) and potential base site locations. For most impacts analyzed the
AOAs are synonymous with city and county boundaries. For those attributes which
logically cannot be geographically evaluated at the county level (e.g., air quality),
the AOA is explicitly defined when baseline data is presented.

Employment (3.2.3.1)

The size of the employed and the unemployed labor force and the unemploy-
ment rate are significant measures of the study area economy, since they reflect
the labor supply from which project-generated direct and indirect job demands can
be filled. Total unemployment is a significant measure of the affected environment,
for it is a measure of the region's unused labor pool. In this respect, it is notable
that many of the counties in the Nevada/Utah study area have very small
unemployed labor pools.

Of the total unemployed in 1977, 9 of the 12 counties had unemployed "pools"
of substantially less than 1,000 persons. The other three countes -- Clark, Salt
Lake, and Utah counties -- have the bulk of the employed and the unemployed.
Substantial construction labor requirements, in the majority, could only be met
through large-scale labor importation.

Unemployed-labor pools may understate labor force availability in cases where
people are employed part-time but would prefer full employment, and hidden
unemployment, where people are not in the civilian labor force (CLF), but might be
if suitable jobs became available. However, total unemployment is used as the labor
supply variable, since accounting for underemployment and hidden unemployment
would be highly speculative. Moreover, for the rural counties, population totals are
so modest that no substantial augmentation of supply could be met except by labor
importation, whether transient or permanent.

As shown in Table 3.2.3.1-1, the civilian labor force in Nevada has grown
rapidly -- 6.4 percent per annum from 1970 to 1977. Unemployment rates were
relatively low in 1977 throughout most of Nevada. The Las Vegas and Reno
Standard Metropolitan Statistical Areas (SMSAs) -- Clark and Washoe counties,
respectively--accounted for 82.2 percent of the state's unemployed in 1977 and 82.0
percent of the civilian labor force. The combination of Carson City (the state
capital), Clark, Douglas, and Washoe counties (the tourism centers of Las Vegas,
Tahoe South Shore, and Reno), accounted for 88.4 percent of Nevada's 1977 civilian
labor force and 90.8 percent of the unemployed in 1977.

Within Utah, unemployment increased from about 17,000 to 25,000 in the
1970-1977 period (Table 3.2.3.1-2). This growth rate of 5.7 percent was
accompanied by a 4.4 percent growth rate in the CLF. The unemployment rates for
the Utah portion of the ROI are greater than those for Utah. Three counties--Salt
Lake, Utah, and Weber--account for 83.8 percent of the civilian labor force. In
terms of unemployment, these three counties account for a total of 85.6 percent of
the study area's unemployed.
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Table 3.2.3 1-1. Nevada civilian labor force, by place
of residence.

CIVILIAN UNEMPLOYMENT
LABOR FORCE* RATE

COUNTY
GROWTH GROWTH

1977 RATE 1977 RATE 1970 1977

1970-77 1970-77

Carson City 14,450 12.1 1,530 22.6 5.7 10.6

Churchill 4,830 4.4 360 13.2 7.1 7.5

Clark 174,200 6.3 14,100 13.2 5.2 8.1

Douglass 6,420 9.5 450 7.9 7.7 7.0

Elko 8,620 5.4 400 5.5 4.6 4.6

Esmeralda 200 -1.4 10 -2.6 5.4 5.8

Eureka 560 3.4 20 100.0 0 3.8

Humboldt 3,890 5.2 190 15.1 2.6 4.9

Lander 1,540 5.6 80 22.8 1.8 5.1

Lincoln 1,350 5.5 80 15.6 3.1 5.8

Lyon 3,670 2.3 320 15.6 3.7 8.7

Mineral 2,660 -1.2 160 11.4 2.6 5.9

Nye 1,920 -3.5 100 5.4 2.8 5.1

Pershing 1,360 2.9 80 6.6 4.6 5.9

Storey 680 8.9 50 39.0 1.3 7.6

washoe 90,500 7.0 4,800 4.6 6.2 5.3

White Pine 3,860 -0.4 300 11.2 3.6 7.8

Total State 323,000 6.4 23,000 10.7 5.4 7.2

U.S. 97,401,000 2.4 6,855,000 7.7 4.9 7.0

572

*By place of residence

Sources: U.S. Dept. of Commerce 1978a; Nevada Dept. of Economic
Security, 1979.

3-135



Table 3.2.3.1-2. Utah civilian labor force, by
place of residence.

I i 71VILIAN
LABOR FORCE UNEMPLOYMENT .NEMPLCYMENT

RATE

COUNTY _______ Ri
GROWTH 3ROW-TH

1977 RATE 1977 RATE 1970
1 9 7 0 - 1 9 7 7 

1 9 7 0 -i 9 77

Beaver 1,870 3.7 130 19.2 2.6

Davis 1 43,952 3.7 1,967 24.3 4.3 4.5

iron 6,780 5.1 420 10.3 4.4 6-2
Juab 2,080 2.8 150 6.3 5. 7
Millard 3,180 2.5 150 -0.? 5.9 4.7
Salt Lake 255,410 5.1 13,350 7.1 4.6 5.2
rooele 3,490 0.7 430 4.2 4.3 5.1
Utah 70,040 5.4 3,520 1.1 4.7 5.0

Washington 7,320 7.1 370 6.1 5.4 3.1

Weber 57,260 1.7 4,650 6.2 6.3 8.1

Study Area Total 456,382 4.4 25,137 5.7 5.1 5.5

Utah State Total 551,900 4.7 29,500 5.2 5.2 5.3

United States Total 97,401,000 2.4 6,855,000 7.7 4.9 7.0

576-l

By place of Residence.

Source: Utah Department of Employment Security, 1977; U.S. Department of Commerce, 19
7
8a.
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Human Environment

In Nevada, the five counties that comprise that state's portion of the ROI
accounted for 56.8 percent of the state's CLF in 1978. In Utah, ROI counties of
Beaver, Iron, Juab, Millard, Salt Lake, Utah, and Washington represented 76.0
percent of total state CLF in the same year. In all cases except White Pine anid Nye
counties, ROI counties had CLF growth rates well above that for the U.S. as a whole
over the 1970-1977 period. In contrast, ROI counties had much smaller growth in
unemployment than the U.S., but greater than comparable rates for Nevada and
Utah as a whole.

Nevada and Utah economic characteristics relative to the national average are
shown in Table 3.2.3.1-3. In general, sectoral shares in the Utah state economy are
more similar to the national average than those of Nevada. Services sector shares
in Nevada are primarily responsible for this dissimilarity. Ga.ning and other tourist-
related activities alone account for over 28 percent of total employment in the
state of Nevada. Other significant differences between Nevada and national shares
are in the agriculture sector, with one-third the national average, and manu-
facturing, with about one-fourth of the national average.

Although employment shares in mining are well below the national average,
mining earnings shares are equal to the national average in Nevada, and over five
times the national average in Utah. Utah has two-thirds the national average in
manufacturing employment share and about one and one-half the national average in
construction shares.

On the whole, the nation's employment rate has grown only half as fast as
Utah's, and one-third as fast as that of Nevada. Leading growth sectors in both
states are construction and manufacturing. Nevada construction employment has
grown 5.7 times as fast as the nation as a whole.

Nevada

Selected characteristics of the Nevada economy are shown in Table 3.2.3.1-4,
where the share of total employment is shown by county and economic sector. The
dominance of Carson City, Clark, Douglas, and Washoe is evident in their accounting
for almost 90 percent of total state employment in 1977. The total is only about 0.4
percent of the U.S. total, although, as shown in Table 3.2.3.1-5, Nevada employment
is growing much faster than in the United States as a whole. This high rate of
growth was a function of high growth rates in several of the larger counties--Clark
(the Las Vegas SMSA), Carson City, the state capital, Washoe (the Reno SMSA) and
Douglas, locale of the Tahoe South Shore entertainment center. Within the ROI,
however, Nye County had a large negative growth rate, while Eureka, Lincoln, and
White Pine had growth rates lower than Nevada as a whole.

Agriculture has not been important in Nevada, since it provided only 1.4
percent of the jobs in 1977. Within the state, counties with employment shares of at
least 10 percent in agriculture included Churchill, Esmeralda, Eureka, Humboldt,
Lander, Lincoln, Lyon, and Pershing. Growth in agriculture has been modest, with
an annual average growth rate of only 1.0 percent over the 1967-1977 period. Four
counties (Nye, Carson City, Storey, and Washoe) had negative growth in agricultural
employment and six had rates of growth below the state average. The county with
the most rapid growth of agricultural employment--White Pine-is under considera-
tion for M-X facilities and is slated for the White Pine Power Plant.
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Table 3.2.3.1-3. Selected economic character-
istics of the Nevada/Utah
region and the United States.
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Human Environment

Mining accounted for 1.2 percent of the state's jobs in 1977. Eureka, Lander,
Lincoln, Lyon, Nye, and White Pine had employment shares of 10 percent or more.
However, data were not available for a number of other counties because of
disclosure rules. Mining grew statewide at an annual growth rate of 2.2 percent,
below that for the United States. Within the ROI, mining employment was well
above the average growth rate in Lincoln and Nye counties.

Construction had a larger share of the state's employed labor force --
5.7 percent -- and was greater than the national average of 4.0 percent in 1977.
Over the 1967-1977 period, though, high rates of growth in construction employment
were observed in Clark, Elko, Mineral, Carson City, Douglas, and Washoe counties.
In general, high rates were characteristic of the more urban areas with lower
increases in the more rural counties.

Manufacturing employment grew at a rapid rate over the 1967-1977 period,
but it accounted for only 4.3 percent of the total in 1977 (Table 3.2.3.1-5). The
nation's percent share of manufacturing--20.l percent of total employment--
indicates tnat in this respect, Nevada is atypical. While disclosure rules have
limited available data, it is clear that wide differences exist in growth of
manufacturing across the counties. Over 1967-1977, average annual growth equalled
4.3 for Clark, 26.9 percent for Carson City, 18 percent in Douglas, and 11.8 percent
in Washoe counties, for example, while the state figure over this same period was
about 9 percent.

Services grew at the same rate as total employment in Nevada, 5.7 percent
per annum over the 1967-1977 period, and this sector clearly dominates state
employment (37.1 percent in 1977). The chief contributors were the counties of
Clark, Douglas, and Washoe, since the hotels, motels, gaming, entertainment, and
related services are concentrated there. These three counties had a service industry
growth more rapid than the state as a whole, 6.7 percent per annum for Clark (Las
Vegas), 6.2 percent for Douglas, and 6.6 percent for Washoe (Reno) over the 1967-
1977 period.

In the government sector, Nevada's 18.4 percent share of the total was almost
the sane as that for the nation. The variation from county to county is quite large,
however, for example, 5.5 percent in Douglas as opposed to 60.2 percent in Mineral
County. Government was the major job source in Lincoln and White Pine counties.
The government sector has exhibited an average annual growth of 5.2 percent over
1967-1977 -- more than twice that of the United States. Above average growth
rates were recorded for Clark and Nye counties.

Utah

Of Utah's total employed work force in 1977, 60.2 percent were working in
Salt Lake and Utah counties--two of the seven counties in that state comprising the
region of influence (see Table 3.2.3.1-6). The remaining five counties, however--
Juab, Beaver, Millard, Iron, and Washington--were much smaller contributors to
total state employment; their 1977 share equalled only 3.7 percent of the Utah
total. Utah had an employment growth rate of 3.5 percent from 1967-1977 (Table
3.2.3.1-7), double that for the nation as a whole. Of the ROI counties, Salt Lake and
Utah grew fastest, except for Washington County. Other rural counties grew slowly,
with Juab County exhibiting a 0.2 percent average annual growth rate--the lowest of
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all seven ROI counties in the state. Within the ROI, only a small number of jobs
were in agriculture; this is consistent with the small shares in Utah and the United
States as a whole for this industry. County shares in agriculture were highly
variable in Utah, however, ranging from 0.5 percent in Salt Lake to 18.1 percent in
Beaver County. In addition to Beaver, other rural counties have had relatively high
agricultural employment shares.

The state had a negative rate of growth in agricultural employment from
1967-1977 (Table 3.2.3.1-7). This was consistent with national trends. Every county
recorded a decline in agricultural employment, ranging from a low of 2.7 percent
average annual growth over 1967-1977 in Washington County, to a high of 0.9
percent per annum in Beaver and Iron counties.

Mining has had a small role in the state and ROI county economies. It
comprised only 2.6 percent of Utah's total employment in 1977. This share was
relatively greater than that of Nevada, but well below that of the U.S. as a whole.
Utah County, with 7.0 percent of 1977 employment in mining, had the largest share,
while Washington County's 0.1 percent share was lowest. The state as a whole
experienced a 3.7 percent average annual growth rate over 1967-1977 in mining.
This was slightly above that of the nation as a whole. Rapid growth in mining
employment was observed in Utah County, with the balance of the ROI counties
growing less rapidly. Disclosure rules, however, have prevented a full accounting of
county-specific mining employment.

Construction accounted for 5.8 percent of total state employment in 1977,
well above the nation's 4.0 percent. Millard had the lowest share--l.2 percent--and
Washington, the largest--10.0 percent. Salt Lake and Utah counties had shares
approximating that of Utah as a whole. The most rapidly growing employment
division in Utah was construction, with a 9.9 percent average annual growth rate.
The '..S. growth rate, on the other hand, was only 1.6 percent per annum. Utah had
an above average growth rate and Salt Lake County was very close to the state
average. Only one county--Millard--showed a decline rather than growth in
construction employment.

The share of manufacturing employment in Utah was 13.5 percent in 1977,
well below the 20.1 percent share recorded for the nation. Iron County's share was
the smallest--6.2 percent--while Juab had the largest--25.8 percent. Salt Lake
County's share was 13.9 percent, nearly the same as that of Utah, and would be
expected, given the dominance of the Salt Lake City metropolitan area within the
state. Manufacturing employment in the state grew well, averaging 4.0 percent per
annum over the 1967-1977 period. This rate of growth was much greater than the
nation's growth rate of 0.1 percent for the same period. Iron, Millard, and
Washington all exceeded the state's average growth in manufacturing, while the
metropolitan counties of Salt Lake and Utah were close, experiencing 3.9 and 3.6
percent per annum, respectively over 1%7-1977.

Jobs in services equalled about 81,000 in 1977, roughly 14.7 percent of total
state employment. This percent share was less than one-half that of Nevada, but
only slightly below the 17.4 percent of total U.S. employment recorded in the
services industry. Of the ROI counties, only Salt Lake and Utah had service industry
shares of their total employment above the state average. Other counties were
predominantly rural and, as such, had little demand for a large, well-integrated
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service industry. Across Utah as a whole, the services division grew rapidly, at
4.9 percent per annum, over the 1967-1977 period. This growth was well above the
U.S. growth rate of 3.0 percent. Millard grew the slowest at 0.6 percent and Utah
County, the most rapid with an average annual rate of 5.5 percent. Iron, Juab,
Washington, and Salt Lake counties all had above average growth rates in the
service industry from 1%7-1977.

Government had the dominant share of state employment in 1977. This
industry's share of 23.2 percent translates :nto more than 125,000 jobs and was well
above the 18.2 percent national average for government employment. Of the ROI
counties in the state, however, only Iron County had a percent share figure above
the 23.2 percent given above for the state as a whole. The government sector grew
at a modest 2.1 percent average annual growth rate over the 1967-1977 period.
Juab experienced negative growth in government employment over this longer
period, while other counties came up to Salt Lake County's 4.2 percent per annum
growth figure.

Income and Earnings (3.2.3.2)

Earnings trends basically follow employment. Since a detailed analysis of
employment by industry has been given above, relatively little additional analysis
will be given for earnings.

Because of the emphasis on services in Nevada, the state does not conform to
the income and earnings characteristics of other states or the nation. In Nevada,
income from the services industry was more than double the national average in
1977. In both Nevada and Utah, however, the economic sectors that grew the

fastest between 1967 and 1977 were construction and manufacturing. Except for a
decline in agriculture, real earnings from all sectors increased during the 10-year
period.

Nevada

Total earnings in Nevada equalled $4,148.6 million in 1977, but were only
about 0.4 percent of the U.S. total. Per capita income for Nevada averaged $7,980
in 1977, about 14 percent more than the U.S. average of $7,026. Table 3.2.3.2-1
details growth in earnings by major economic sector for Nevada as a whole and by
county. Table 3.2.3.2-2 presents per capita income and earnings shares by county
for 1977.

Utah

Per capita income equalled $5,943 in 1977, well below that for either the
nation as a whole or Nevada. The state as a whole had total 1977 earnings of
$6,010.5 million, only 0.6 percent of the U.S. 1977 total, and slightly above the
comparable figure for Nevada. Table 3.2.3.2-3 details growth in earnings by major
industrial sector for Utah and selected counties over the period 1967-1977. Table
3.2.3.2-4 presents per capita income estimates and each industrial sector's share of
total 1977 earnings for the state and selected counties.
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Table 3.2.3.2-1. Earnings by economic sector, Nevada counties, 1967-
1977. (In millions of 1977 dollars."

TOTAL EARNINGS AGRICILTRE MINING ZS5tIP UCTON

MOUNTY r ONfl I1RWH 967 1977 GROWTH 1967 1977 ];CM Z6 17 1967 17
.967 197' RATE RATE RATE

Carson C ty .5 "59.16 68-376 .69 -1 86 .351 -3-3 3. 15 15.i62 9

.urch il 34.3 49.9 43 3.3 16 09 .55 5 9 .5

Clark 1230.1 2262.5 6.3 3.37 3.71 1.0 4.69 .9 -15.2 76.Z6 196.57 4.3

Douglas 80.09 133.47 5.2 5-.52 2.12 3.4 (D) -.62' (0) 3.53 51.4 52.4

Elko 65.22 83.13 2.5 10.9 3.23 -15.5 -.3 3.3 a.- 3.53 6.2 5.4

Eam.ra da 2.77 3.62 2.7 -1.0 .388 3.3 to) w ) 0D) to)

Eureka 7.44 7.33 -0.2 1.91 .70 -9.6 .27 4.58 3.4 'o) .265 .D)

Humboldt 31.21 37.38 1.8 3.77 4.63 2.1 3.55 .2 i-25.3 5.23 2.212 5.3

LAnder 12.46 18.38 3.6 1.37 .99 -4.2 D) 03.5l5 0) 0) 2) 2)

.ncon 6.9 62.25 . .19 .9 156.2 1.35 5.29 5.4 2D) .D) .D)

'yon 30.74 34.65 .. 3.52 4.65 . 2) 9.49 .1 3.6. 1.67

Mineral 32.19 26.93 -1.) ..02 .212 59.4 .39 -. 306 '-49.8 .-52 5.35 22.3

Nye 168.3 92.67 -5.8 .)17 .'14 -2.5 5.34 9.63 5.3 'D 5.23 D

PershLnq 1.29 53.99 3.2 .32 4.;8 9 1.4.. D Z) .36 .325 -. 3

Storey 3.22 5.14 5.7 J.67 3 -20. D D) 21 D) ,0) 2.

8.ano. 646.78 5162.) 5.4 -.423 1.975 37.4 3.35 , 4.53 9.2 57.57 544.21 3.6

White Pine 37.-3 44.95 1.9 1.:- .663 -6.3 'o) i 3.65 i0) .696 . 7.3

State 2469.3 4148.6 5.3 34.14 33.67 -0.1 -4.64 -5.398 5.8 i59.1 286.-" 9.3

U.S. 921,344 1 -64.755 2.4 31,,50.74 2,.63 -2.3 4.~I=.6 , .4 54,730.6 69.617 2.4

a/

HAtMJAC3 3A2NG SEVCES 3VERNKNT

196 1977 GRWT 967 19"- RpOWH ;ROW
1967 7 ATE 

RATE I RATE

Carson City .937 11.44 28.4 20.38 27.'76 38.56 i5 .
$.h-rni11 .33 3~ ., ..69 6.69 g.; 16.45 2. 3.)

Clark 59.18 17.16 3.9 542.28 970.!4 6.3 227.33 369.4 .3 5.3

Douglas 3.9 12.36 58.4 61.-9 97.32 1.6 3.z 6.95 ./

Elko .'6 .9 _.7 54.95 23.1 4.4 .2.44 19.66 3.9 /
Eseralda 0) ID) 0) tD) I 3 ID) .31 .403 1J. /
Eureka .0) .) ) 0D) .) O) . ..302 4.3

4t Omldt 0) 1.135 .0) 5.29 6.514 2.5 6.4: . 5.9 /
:Ander )L: .2) 0D) .67 .64 -.. 5 2.33 3.37 3.8

1. ico n (0) 0) D) .25 .6 2.33 3 3.9 /
..yon 4.-7 6.Z ID) 2.69 o2) 4-6 6-6 3.9

Mineral ., I . '-1 5.6 3.3 3.3 . 23.-5 9.5 -/

Ny, .48 .423 L.3 145.3 '6.4 "*'- 9.99 '75 - .4 /
0Per-ig) .9 ) 0.6 5. /

Storey .3. i . D) .36 .4 . .45 .5 , . /
4as o 3-.33 )2.33 L1.4 224.39 356.36 4. 8.9- . - /
Whie Pin@ I0) 5.-7 D) 2.94 4.05 5.6 6.53 9 43 3 /

State 532.45 216.73 L0 516.9 1557.6 4.4 456.43 "71.26 4.6

;6.26 J11 1 '.47 i.2 -535.-53 1,;3. '56 2.6 .51. 71 .. 47 .

$0%rco: Bureau of Economic Analysis, 1979.

3-146



Table 3.2.3.2-2. Per capita income and earnings shares by
economic sector, Nevada counties, 1977.

T'TTAL kGR:C'L- -ONSTRUC- MANUAF,-
-CLTNTY - RE MINING RI V-N3RE loN 7

?ER .A HARE SHARE 3HARE S EAR
:NCOME TOAL "

:arson : ty 7. 34 . ,163 . -7.

hurznxll , .66 49, 3 6 1 .2 4.1 [3.4 44.

'ark35 ,262522 3

Dougias 3, .30 1 33,47Z 3-1 1.6 ).5 -3.5 . 5 4 .
3, 64 33,13, 4' 3.6 .

Zsnera-d 3 5".43 3, 23 . 1. D)
S re(3 ,, .43 ", 3 4 3. 2 3. - .4 2.'D)Z

3ULwo t *,2368 '3,379 3. 32.4 5.4 4.3 .

ander5" :6. 3 ).4 4.? 5 D 3 .) -.4

no ,3143 244 .3 6.o . 3* 4

1, 3 34.651 ).8 ?3.4 24.5 4.3 .2.3 2 -

,.ne2i -6, 29 3.6 ).3 .Z.2
3.30e . iO43 73 2. .- [.6 i . - -

o , .3 5 . D_. 3. 9".4

3torey 3 ,240 . ).- D

.asnoe 32 .62,307 . - . .

White F e ,44, 54 1.1 30.4 i.3.

s3te Total ", 3613 4,-48,5a6 0 .

2 1. 64,55,300 1.6 6., 6

z) - Data not provided -ecause of lisclosure rules.

NL) - N listing.

34ur e: SEA, April 1)19.
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Table 3.2.3.2-3. Earnings by economic sector in selected Utah
counties, 1967-1977. (In millions of 1977
dollars.)

?4'AL P.A8I44N4S 84,;44L4LT448r 1484 , 4584"'

IA1 r. 844- 44

4.4 . 4. -6~

1.' 4 7' 40 3; 4408.4 4. 1.' ' -2.2 440 .44 Il 1 .4 244 '

414- , , . 4
9

A 44 1 2 -R 4 1 2 ., -i 1'

4 . 41- 3 14 4 ' 2 4 4 .' * ~ 2 '

."I~4 1.2 14.2 p34 '42 .4 4 4~ 1; . ' --47.' 4

-A OAC ' M.- a'R F -FMF

I0 'A . 944 I R IR 2I1 m

'904 44 1 04 1- 4 1 94 484 '4 224 14 '.

4, L 11 -1 2 14 1~4 4S 44 4 54

149 4 2 7 44

''444 'I 24 4..I46 40 494 . 4.4

334 44 4 , ' 4.45 41.4 4' '
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Table 3.2.3.2-4. Per capita income and earnings shares
by economic sector, selected Utah
counties, 1977.

AGRI- CON- MANt!-

1977 TOTA A MIN- SERV- GOVERN-
CUL- ING STRUC- FACT- ICBS MEN-

COUNT' TURE TION URING SHARE SHAPE

SHARE SHARE SHAREINCOME ($000s) (%) % {
(%) (%) (%)

Beaver $5,114 S 13,90C 6.9 3.4 6.2 6.9 5.6 21.6

Dav is 5,860 602,505 0.6 0.2 6.6 11.6 8.0 58.C

Iron 4,693 54,175 i.2 7.4 8.4 6.8 11.3 29.4

Juab 3,797 14,328 5.6 4.9 2.8 36.0 7.9 21.5

Millard 3,97E 22,296 20.8 4.3 3.6 6.5 7.0 25.0

Salt

Lake 6,712 2,108,320 0.2 4.6 6.7 15.9 15.6 14."

Tooele 5,684 142,636 1.2 0.3 14.8 12.6 2.6 6C.4

Utah 4,854 640,317 1.5 1.0 9.2 31.5 22.7 13.7

Washing-!

ton 4,381 49,961 4.7 0.6 1i.0 10.8 14.5 22.9

Weber 6.151 492,894 0.5 0.3 7.5 14.0 14.2 31.4

State S5,94' S6,010,516 1.4 5.2 9.0 16.8 14.2 22.3

Ur.i ted I
States S- ,026 $1,164,755 . 1.6 6.0 26.2 16.6 i-.

($tirllions, 
575

Source; SEA, 19"9.
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Public Finance (3.2.33)

The major sources of revenue for Nevada are taxes from sales and personal use
and gaming, which combined, account for over three-quarters of the state's general
fund revenues. In Utah, sales and income taxes account for nearly three-fourths of
the total revenues. For both states, the largest expenditure is for education,
followed by social services.

Population and Communities (3.23.4)

Recent population trend data for Nevada and Utah, shown in Table 3.2.3.4-1,
indicate 33 and 22 percent population growth rate for Nevada and Utah, respective-
ly, for the decade between 1965 and 1975. The increase in Nevada has been due
primarily to in-migrants from other states and has been concentrated mainly in
Clark and Washoe counties, which contain the cities of Las Vegas and Reno. Rural
areas, on the other hand, have attracted few new settlers. Utah population
increased as well, but primarily from an excess of births over deaths rather than
from in-migration.

Over 80 percent of the total Nevada population is classed as urban, with 56
percent of the state's total in Las Vegas and 24 percent in Reno. Of the
21.1 percent increase that took place in the state between 1960 and 1970, 15.7
percent was through net in-migration and 5.3 percent by natural increase. Nevada's
population is projected to more than double by 1990, but the number of households
will increase more rapidly than the population.

Although Utah registered a 2.6 percent annual rate of growth over the 1970-
1977 period (well above the U.S. average), it ranked behind growth in Nevada,
Arizona, Wyoming, and Idaho. More than half of the state's population reside in Salt
Lake and Utah counties. The annual growth rate over the period 1960-1970 was
somewhat lower (1.7 percent) than that experienced between 1970 and 1975. Of the
13.9 percent total population increase that occurred between 1970 and 1975, 10.3
percent was from natural increase, while only 3.6 percent was due to net in-
migration.

Transportation (3.23.5)

Roads (3.2.3.5.1)

The area is served by U.S. Highways 6, 50, and 93 and State Routes 2, 7, and
25 and 8A, 21, 25, 38, 46, and 51 in Nevada; and 21 and 56 and 257 in Utah.
Interstate Routes 70, 80, and 15 provide access. These highways are shown on
Figure 3.2.3.5-1, along with the annual average daily traffic for 1979 in Nevada and
1978 in Utah. These routes connect small cities and communities, none of which has
a population over 10,000. Communites with populations over 1,000 are identified in
Figure 3.2.3.5 - 1.

State and federal routes are primarily two-lane paved roads. Numerous lesser
quality roads are graded, unsurfaced roadways, or unimproved trails created by
regular usage.

Traffic volumes are very light and the roadway network accommodates this
traffic at a high level of service.
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Table 3.2.3.4-1. Population and employment in Nevada/Utah
by year 1965-1975.

NEVADA UTAH

YEAR EMPLOYMENT POPULATION EMPLOYMENT POPULATION

1965 444,000 991,000

1966 446,000 1,009,000

1967 200,226 449,000 391,289 1,019,000

1968 214,657 464,000 398,642 1,029,000

1969 233,662 480,000 412,032 I 1,047,000

1970 243,764 493,000 419,071 1,066,000

1971 252,706 511,000 431,959 1,094,000

1972 265,799 532,800 451,064 1,127,400

1973 281,526 551,161 475,518 1,150,230

1974 291,620 574,055 492,056 1,178,697

1975 296,843 592,007 497,482 1,205,923

2160-1

Source: U.S. Department of Commerce, Bureau of Economic Analysis,

and U.S. Department of Labor.
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The capacity of most segments of the existing highway system is relatively
high, since the roads are generally in good condition, with good alignment and
moderate grades. However, through mountain passes, highway alignment and grade
are influenced by the topography causing a corresponding reduction in capacity.
Critical sections with restricted capacity are shown on Figure 3.2.3.5-1 and are
listed in Table 3.2.3.5-1.

Load-carrying limits in both Nevada and Utah are based on the number of
axles. Load limits are 20,000 lb for a single axle and 34,000 lb for a tandom axle in
Nevada, and 18,000 lb and 34,000 lb respectively in Utah. Length, height, and size
limits are 70 ft, 14 ft, and 8 ft respectively in Nevada, and 65 ft, 14 It, and 8 ft in
Utah.

Railroads (3.2.3.5.2)

The Nevada Northern Railroad has its southern terminus in Ruth, northwest of
Ely. It runs north an south, providing rail service to Ely, McGill, Warm Springs, and
Currie and intersects with the Western Pacific Railroad at Shafter, Nevada.
Western Pacific runs east and west across Nevada and Utah. A Union Pacific
Railroad line connects Las Vegas with Salt Lake City and services Caliente, Beryl,
Lund, Milford, and Delta, among other communities.

Air Traffic (3.2.3.5.3)

Major airline service is provided through the airports at Las Vegas and Reno,
Nevada, and Salt Lake City, Utah. There are a number of small public and private
airstrips and a limited amount of commercial traffic in Ely, Nevada, and Delta and
Cedar City, Utah.

Energy (3.2.3.6)

Fuel Supply

There are few pipelines for crude oil, product oil, or natural gas which pass
through the deployment region in Nevada and Utah. The existing and proposed
pipelines have been plotted from information from the energy companies and the
federal agencies and is presented in Figure 3.2.3.6-1. Among the currently proposed
natural gas lines are the Rocky Mountain Pipeline that may pass near Ely and the
Pacific Gas Transmission proposal for a 30-inch high pressure gas transmission line
from Wyoming through Cedar City and Las Vegas. Projected fuel consumptions are
presented in Table 3.2.3.6-1. In general, liquid fuels are trucked to distribution
centers and distributed locally.

The Nevada/Utah region has numerous geothermal resources which may be
tapped for alternative energy systems.

Electric Power Supply

The Nevada/Utah study area is serviced by Regions 27, 28, and 30 of the
Western Systems Coordinating Council (WSCC). Projected peak demands without
M-X and available resources are presented for winter and summer conditions in
Figures 3.2.3.6-2 and 3.2.3.6-3 respectively. Capacity will be increased as a result
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Table 3.2.3.5-1. Locations of severe grades and alignments in
the Nevada/Utah study area.

PERCENT OF LENGTSFPASS LOCATION ROUTE MAXIMUM I EGH : A .: NMEI:7 !SYCT

SRADE . ' ...

SK-411 Rock 41 rn Sw of Delta U. S. 6 5? .- I Fair -

K:nas Can'or 35 m SW of Delta U.S. 6 & 5C 5-- -.!-E ioderate tc Soc.

Sacramentc 41-5E ml Fast of Elv U.S. tk 51 5-- Moderat,

Conners Zanyor. 16-2- mi East of Ely U.S. E£ 91 5-6 e., Moderate

Robinsor. 16-23 m West of Ely U.S. 5C -4 7 Moderate --

Little AnteloiE 31-4- mi Wes' of Eli U.5. 5C 4 Moerat
, 

to ;c.c!
Sumit

Ricnmord Mountair Eureka to 13 mi East of Eureka U.S. 5C 4- 13 i Moderato

;Usti. Summit Austin tc 12 M! East of Austin U.S. EC (,-7 Poor

Squaw Pea, 1-1S w.- West of Milford UtaS 21 6. .' Moaerat-

har. Wan 3(,-3? mi West of Milford Utah 21 7-7.5 i.- cod

Caliente Caliente tc 15 mi West of U.S. 93 6- .5 1.5 Mod~ratt -

Caicente

Hancock SUmit Ir .t West Of Crystal Springs Nevada 2! 6-- Fa-r-Moderat- i '

Currant Summit 5-i mi NE of Currant Rancr. U.S. 6 6-7 Fair -

Murra, Summit i-Ic M1 SW of Ely U.S. 6 6 Poor 25
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Table 3.2.3.6-1. Fuel consumption projections.

NEVADA UTAH

FUEL 1978 1985 1990 1978 1985 1990

Total Petroleum
(thousands of barrels) 29,320 23,890 24,190 40,210 32,770 33,170

Natural Gas (Dry) 64,510 61,280 63,860 118,510 112,590 117,330
(millions of cubic ft)
Toa ul013,830 3,080 3,290 i9,020 7,270 7,770
Total Fuel Oil

(thousands of barrels)

Diesel Fuel
(thousands of barrels) 1,500 1,210 1,290 2,130 1,720 1,830

Heating FuelHtond F 480 380 410 1,380 1,110 1,190(thousands of barrels)

Gasoline 13
(thousands of barrels) 11,700 9,800 9,320 17,480 14,650 13,930

Jet Fuel
,thousands of barrels) 6,650 6,650 7,260 1,900 1.900 2,070

3309

I Barrel - 42 Gallons

Actural consumptions for 1978. same proportions assumed of total fuel oils for
1985 and 1990 projections.

(DOE/EIA - 0113 (78) - Energy Data Report.
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of the construction of facilities such as the Intermountain Power Project, the Harry
Allen power plant and the White Pine power project.

The existing and proposed transmission lines are shown in Figure 3.2.3.6-4 for
the Nevada/Utah region. As can be seen, in the vicinity of the proposed MX
deployment area there are not many transmission lines.

Land Ownership (3.2.3.7)

Federal Land, Nevada/Utah

Several federal agencies administer land in the Nevada/Utah study area
counties (the acreage is given by county in Table 3.2.3.7-1). The Bureau of Land
Management (BLM) of the Department of the Interior, administers the largest
portion of these federal lands; the acreage administered by the BLM in Nevada/Utah
study area counties is included in Table 3.2.3.7-2.

Private Land, Nevada/Utah

In most cases, existing communities are located in areas where adequate
private land exists to support additional development. In some areas, however,
extensive growth and development of communities would be restricted if public land
was not available (Table 3.2.3.7-2 and Figure 3.2.3.7-1).

State Land, Nevada/Utah

Utah and Nevada differ in the amount of land that is state land (Table
3.2.3.7-2 and Figure 3.2.3.7-2). Utah, as a condition of statehood, was granted four
sections of federal land from each township to assist in the support of the schools of
the state. On some of its state-owned lands, Utah has a system of parks and
monuments, etc., but the majority is still vacant and generally undeveloped.
Nevada, on the other hand, has comparably little state-owned land, and most of that
is developed for various purposes such as state parks and historic sites.

Land Use (3.2.3.8)

Nevada and Utah economies have planning and zoning ordinances that protect
agricultural land from urban development. Nevada's agricultural development is
geared toward the livestock industry; Utah's is more diversified. The numbers of
farms and farming acreage are listed in Table 3.2.3.8-I. Table 3.2.3.8-2 shows
trends in farming in Nevada and Utah for the past 30 years, and the market value of
crops, hay, and livestock and livestock products for 1974 is shown in Table 3.2.3.8-3.

Acreages for total cropland, harvested cropland, cropland used as pasture, and
irrigated land are shown in Table 3.2.3.8-4. Figure 3.2.3.8-1 illustrates the
relationship of croplands to geotechnically suitable land.
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Table 3.2.3.7-1. Federally administered acreage by
county in the Nevada/Utah study area,
excluding BLM administered land.

WATER AND FISH/ DEPARTMENTCONY FOREST NATIONAL POWER WIDIFNESRIN
SERVICE PARKS RESOURESE RESERVATION DEFENSE

SERVICE SERVICE

Nevada

Clark 38,800 498,100 50,200 501,800 4,40C 336.40

Esmeralda 46,00C 200C - - -

Eureka 162,200 - - - 200 -

Lander 279,20C - - - 20C -

Lincoln 23,000 - - 276,500 - 57E,000

Nye 1,662,800 92,200 - - 9,300 2,2:7,001

Pershing - - 22,400 - 20( -

White Pine 855,900 - - i,500 70'C --

TOTAL 3,067,900 592,30C 72,600 789,80c: E5,00C ,241,407

Utah

Beaver 138,40- - - 1,00r -

Iron 243,50C 9,00C - -

Juab 117,80C - 600 15,40C 3',700

Millard 361,700 - - 59,500 -

Tooele 15C,200 .- - ,522,600

TOTAL 1,011,60C 9,000 60C 75.90C -',70C 1,521,60

Study Area
Total 4,079,500 601130C 7,200 865,70C 122,700 4,774,00r

2889-.

'Formerl: Bureau of Reclamation.

ource: Department of Interior, 1978; University of Utah, 197E.
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Table 3.2.3.7-2. State, private, and BLM-administered
lands in the Nevada/Utah study area
counties, in thousands of acres.

EM PERCE)1T PRIVATELY 5ER8253T T EPJ27::
STATE 'COUNM TOTAL LAN:, ADMINISTERED PERCENT STAT LANI

OF TOTAL OWNEr LANDS DF T"CTA-- STT .N :F ,r

Nevada

Clark 5,374 3,481 6- 489.4 4.

Esmeralda 2,285 2,121 92 162.. - -

Eureka 2,68 2,187 8 48.- 18.2 - -

Lander 3,59 2,303 2899 :.-

LincolnE ,816 6,58C 9E 219.4 2 -

Nye 11,561 10,712 92 82.- -.

Pershing 3,859 -,91C 7c- 917.= i
~ 

-_
Wnite Pine 5,699 4,365 77 . I--

U.?tahr

Beaver i,656 1,i59 70 272.4 1 6.2 242.- .

Iron 2,11.2 974 4 1 753.2 3.
~  

1.2..

JaaL 2,184 1,408 65 393.9 i1.6.

Mi1lard 4,255 2,992 70 474.2 12.2 42. .

Toocle 4,423 4,083 92 83.4 1.5

Totals 56,309 45,275 82.1 5,756.: I.2 -.is_.:

NOTE. Does not include lands administered by federal aqencies otner thar the ELM.

Source: Nevada Governor's Office of Planninc Coordination, January 1976, and Lr-ivers:t- c Utan., 1979.
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Table 3.2.3.8-1. Farms and farmland in Nevada/Utah
study area counties, 1977.

AVERAGE FARMLAND AS COUNTY FAMLANP
NUMBER SIZE OF TOTAL ACREAGE PROPORTION OF AS PROPORTION OF

COUNTY OF FARMS IN FARMLAND ALL COUNTY LAND STATE FARMLANDC

FARMS (ACRES) (PERCENTAGE) (PERCEITAGE

Nevada

Clark I 147 534 78,252 1.6 C.-

Esmeralda 26 96,546 2,510,187 109.92

Eureka 62 4,281 265,417 9.9 .

Lander 58 10,787 625,643 17.4 5.E

Lincoln 75 778 58,320 .9 0.5

Nye 97 4,588 445,052 3.8 4.

Pershing 97 i 6,670 646,954 16.8 6.

White Pine 100 12,312 231,248 4.1

State Total 1 662 i 7,343 4,861,073 45.0

Utah

Beaver 183 822 150,368 9.1 1.4

Iror 337 1,365 459,917 21.8 4.3

Juab 201 1780 56,760 7.2 1.4

Millard 652 823 536,409 12.3 5.C

Tooele 229 1,876 429,516 9.7 4.C

State Total 1,602 1,082 1,732,970 7 16.:

Bi-StateTotal 2,264 2,913 6,594,043

lInclude all cropland, pasture and grazing land, except 
that or 3211-1

open range under government permit.
2
Tabulated as being in the operator's principal county which is
defined as the one with the larest value of acricultural
products was produced. This is where the operator reported
all or the largest portion of his total land. As a result of
this procedure, Esmeralda County exceeds 100 percent.

Source: Dept. of Commerce (1977).
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Table 3.2.3.8-2. Trends in farming in Nevada/Utah,
1950-1974.

NUMBER ACREAGE IRRIGATED HARVESTED
OF FARMS IN FARMS ACREAGE IN FARMS ACREAGE IN FARMS

Nevada

1950 3,110 7,064,000 727,000 421,000

1954 2,857 8,231,000 567,000 360,000

1959 2,354 10,943,000 543,000 338,000

1964 2,156 10,482,000 824,000 507,000

1969 2,112 10,708,000 753,000 521,000

1974 2,076 10,814,000 778,000 551,000

Utah

1950 24,176 10,865,000 1,138,000 1,279,000

1954 22,826 12,262,000 1,073,000 1,228,000

1959 17,811 12,688,000 1,062,000 1,062,000

1964 15,759 12,868,000 1,092,000 1,039,000

1969 13,045 11,313,000 1,025,000 1,024,000

1974 12,184 10,610,000 970,000 1,089,000

3024-1
Source: Department of Commerce, 1977.

3-170



Table 3.2.3.8-3. Market value of agricultural products
sold, Nevada/Utah study area counties,
1974.

VALUE OF
VALUE OF VALUE OF VALUE OF LI.VESTOCK OTHER AGRICULTURAL

AGRICULTURAL CROPS AD AND LIVESTOCK PRODUCTS PRODUCTS AS

COUNT' PRODUCTS SOLD HAY (PERCENT PRODUCTS (PERCENT OF PROPORTION OF
(THOUSANDS OF COUNTY (PERCENT OF COUNTY STATE TCTAL
OF DOLLARS) TOTAL) COUNTY TOTAL) TOTAL) PERCENTAGE

Nevada

Clark 7,734 9.8 89.3 0.9 5.8

Esmeralda 1,233 40.0 59.9 0.1 0.9

Eureka 3,476 35.8 64.2 0.0 :.E

Lander 3,821 22.3 77.7 C.0 :.9

Lincoln 2,096 17.5 82.5 C.C 1.6

Nye 3,066 38.8 60.9 0.3 2.2

Pershinq 15,218 52.7 47.3 0.0 11.4

White Pine 3.399 9.9 88.5 1.6 2.5

Total 40,045 28.3 71.3 C.4 30.0

Utah

Beaver 6,560 30.7 69.3 0.0 1.9

Iron 12.,715 53.9 45.9 .2 -.4

Juab 3,133 37.0 62.3 .1 0.9

Millard 24,434 35.6 64.5 .4

Tooele 3,609 20.1 78.2 1.6 i.1

Total 49,451 38.2 61.6 0.2 14.E

Nevada/Utah Total 81,762 38.2 61.4 0.4 V.4

531-2
Source: Department of Commerce (1977).
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Table 3.2.3.8-4. Cropland acreage Nevada/Utah study
area counties, 1974.

CROPLAND CROPLA.Nr AS

TOTAL HARVESTED ROLD LADROLOA
COUNTY D USED ONLY FOR PROPORTION OF

CROPLAND CROPLAND PATURE IRRIGATED STATE ROLANI PAPT~r- _ STATEIGATEDN

Clark 12,000 8,000 2,000 11,000 1.6

Esmeralda 0,001 4,00C -,00C &,00C C.E

Eureka 34,000 24,000 6,000 31,000 .

Lander 38,000 28,000 4,000 32,000 1.0

Lincoln 30,000 13,000 16,000 19,000 4.c
Nve 2S,000 16,000 7,000 28,000 .

Pershing 38,000 35,000 3,OOC 36,000

White Pine 26,000 15,000 7,000 24,000 -.

Nevada
Total 214,000 143,000 47,000 189,000 26.4

Beaver 27,000 21,000 4,000 23,000 i.5

Iron 66,000 43,00C 16,000 46,000

Juab 60,000 26,000 16,000 14,000 .-

Millard 157,000 98,00C 25,000 93,00C E.

Tooele 39,000 18,000 14,000 15,000 2.1

UtahTtah 349,000 206,000 7S,000 191,000 19.2Total

Nevada,'
Utah 563,000 349,000 246,000 380,00C 2.7
Total

Source: Department of Cormerce, 1977.
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Human Environment

There are over 36 million acres of BLM-administered land in the Nevada/Utah
study area. Most of this is grazed; still more is grazable.

Degree of slope (greater than 50 percent) can render land ungrazable, but
water is the vital limiting factor. Cattle will not travel further than about 4 mi
from water. Present distribution of water sources is such that approximately 15
percent of the Caliente District and 8 percent of the Tonopah District are unused
because water is unavailable. In areas where water is available, distribution is
generally inadequate for optimum vegetation utilization by livestock, wildlife, wild
horses, and burros.

The BLM regulates grazing on the extensive lands through the use of permits,
regulated on the basis of animal unit months (AUMs). (An AUM is the forage
required to keep one mature cow, or its equivalent, or five sheep for one month).
There were 1,766,479 AUMs on lands under BLM jurisdiction in 1979 (Table
3.2.3.8-5).

Livestock inventories for sheep and cattle for the years 1974 and 1978 are
listed in Table 3.2.3.8-6. The hog population in both states is substantially less,
holding at about 10,000 and 40,000 head in Nevada and Utah, respectively, from
1970-1978.

Recreation

Nevada/Utah

Most of the natural resource recreational areas and campgrounds are administ-
ered by the Bureau of Land Management, U.S. Forest Service, National Park
Service, Nevada State Park System, and the Utah Division of Parks and Recreation.
In Nevada, 85.2 percent (930,000 acres) of developed recreational areas are federal
lands and 11.3 percent (123,000 acres) are state lands. In Utah, federal lands are
207,000 acres (62.0 percent) and the state provides 106,000 acres (31.3 percent).
Tables 3.2.3.8-7 and 3.2.3.8-8 show the proportions of developed recreational land in
Nevada and Utah administered by various agencies.

Campgrounds and Major Recreational Areas

There are major recreational facilities and campgrounds throughout the
Nevada study area, but these are concentrated mainly in Clark, Lincoln, and White
Pine counties. Although Elko County has more than ten major recreational areas,
most are considered too distant from potential M-X deployment areas.

Most recreational facilities and campgrounds in Utah are located just east of
the project area. Included are numerous U.S. Forest Service developments, state
parks, and other developed areas of interest. Tooele, Juab, Millard, Beaver, and Iron
counties all contain portions of National Forest Service lands on which numerous
campgrounds and picnic areas are situated (Figures 3.2.3.8-2 and 3.2.3.8-3).

Water-based Recreation

Resident participation surveys conducted since 1975 show that the four major
water-oriented recreational activities -- swimming, boating, fishing, and
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Table 3.2.3.8-5. Distribution of animal unit months
(AUMs) by BLM Planning Units, 1979.

NEVADA

PLANNING UNITS AUMS PLANNING UNITS AUMS

Elko District Ely District

Buckhorn 86,610 Moriah 145,942

Currie 118,709 White River 65,964

Total 205,319 Lake Valley 12,308

Battle Mountain District Wilson Creek 55,326

Cortez 112,688 Steptoe 20,359

Mount Airy 69,717 Butte 27,288

Pony Express 71,441 Newark 71,263

Devil's Gate 61,675 Duckwater 30,069

Tonopah PA West 68,201 Preston Land 39,482

Tonopah PA East 85,329 Horse and
Cattle Camp 21,565

Total 469,566 Total 489,566

Las Vegas District Nevada Study

Caliente 78,235 Area Total 1,242,171

UTAH

PLANNING UNITS AUMS PLANNING UNITS AUMS

Salt Lake City District Richfield District

Gold Hill 21,336 Topaz 74,105

Skull Valley-Lakeside 82,773 Confusion 88,261

Onaqui-Aquirrh 21,321 Tintic 39,030

Total 125,430 Warm Springs 73,535

Cedar City District Total 274,931

Cedar 36,572 Utah Study

Pinyon 87,375 Area Total 524,308

Beaver 48,818 NEVADA/UTAH STUDY

T al 123,947 AREA TOTAL 1,766,479

508
Source: BLM Planning Unit Documents.
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Table 3.2.3.8-6. Livestock inventories, Nevada/Utah
study area counties, 1974 and 1978
(in thousands).

CATTLE SHEE;

COUNTY PERCENT. OF I :ERCE-7 CF

1974 1978 TOTAL STATE 1974 1976 TOTAL STA.T

PRODUCTION PRODUTI ON

Nevada

Clark 15 17 3.0 *

Esmeralda 6 6 2.0*

Eureka 32 34 6.0 14 5 4.4

Lander 34 31 5.4 4 5 4.4

Lincoln 26 21 3.7

Nye 32 27 4.7 6 4 3.5

Pershing 39 35 6.1 18 I 6 5.3

White Pine 26 21 3.7 34 24 21.0

Nevada Study Area Totals 210 192 33.7 76 44 36.6

Utah

Beaver 25 26 1 3.0 4 31 0.6

Iror. 23 24i 2.8 56 361 7.-

Juab 16 171 2.0 7 4- 0.8

Millard 67 701 8.1 13 8. 1.6

Tooele 14 151 1.7 29 18 3.7

Utah Study Area Totals 145 152 17.6 109 69 14.0

Regional Totals 355 344 23.7 185 113 18.7

506-1

-Less than 500 sheep.

'Utah estimates are derived by assuming that each country's share of the state
output has remained constant since 1974.

Source: Nevada Agricultural Statistics, 1977; Utah Agricultural Statistics, 1978.
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Human Environment

waterskiing-- rank among the top recreational pursuits in the Nevada/Utah
deployment area (Nevada State Park System 1977; Utah SCORP (Draft) 1978).
Figure 3.2.3.9-4 shows the location of water-based recreational areas in the project
area. Areas adjacent to water bodies are popular sites for recreational activities
such as picnicking and camping. Existing lakes and reservoirs in Nevada are listed in
Table 3.2.3.8-9; Table 3.2.3.8-10 shows areas of lakes in Utah. The majority of the
Nevada portion of the study area contains nearly 160,000 surface acres of water in
lakes and reservoirs, all capable of supporting water-based recreation. Lakes
proximal to potential deployment areas (less than 60 mi) in Utah comprise more than
I million surface acres. However, more than 9) percent of those are attributable to
the presence of the Great Salt Lake. Without the Great Salt Lake, approximately
113,000 surface acres of water-based recreation areas on lakes are available in
western Utah.

Off-Road Vehicle (ORV) Recreation

ORVs are used in conjunction with hunting, fishing, camping, sightseeing,
touring, and racing, and are enjoyed by both local residents and tourists. Much of
the Nevada/Utah region is accessible and/or conducive to ORV use. Presently, ORV
activity is widespread throughout the Nevada/Utah region. Concentrated or site-
intensive use such as motorcross racing and hill climbing, are rather localized
around population centers and developed sites such as the Little Sahara Complex in
Utah.

Hunting

Hunting of big and upland game is an important form of recreation in
Nevada/Utah. Hunting waterfowl and furbearers is of lesser importance, primarily
because of the limited resources present in these states.

Big game hunting is regulated by permit in both Nevada and Utah. Surveys of
animal abundance are conducted each year to determine the number of permits to
be issued for each management unit. Population levels of most game animals have
shown moderate to large population fluctuations over time as a result of numerous
factors, particularly those related to human activities, and past harvest data reflect
this. Figures 3.2.3.8-5 and 3.2.3.8-6 and Tables 3.2.3.8-11 and 3.2.3.8-12 show
harvest data for big game animals in Nevada and Utah. Figures 3.2.3.8-7 through
3.2.3.8-1 I show big game management areas for Nevada/Utah.

Upland game harvest has shown moderate to large annual fluctuations related
to population trends, with dove harvest generally increasing over the past 25 years
in both states. Sage grouse harvest in Utah has increased in the last 10 years, as
have harvests of fox and coyote in Nevada (Tables 3.2.3.8- 13 through 3.2.3.8-15).

Fishing

Sport fishing is one of the most popular recreation activities in Nevada and
Utah. Table 3.2.3.8-16 is a list of the game fish in Nevada and Utah. Existing
supplies of lake acres suitable for fishing in the states of Nevada and Utah are
35 1,287 surface acres and 441,400 surface acres, respectively (Nevada State Parks
System, 1977; Utah Outdoor Recreation Agency, 1978). Fishing streams in Nevada
and Utah are shown in Tables 3.2.3.8-17 and 3.2.3.8-18. The number and lengths of
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Table 3.2.3.8-9. Rank order of existing
lakes and reservoirs in
Nevada by size.

LAU RSERV:II LE!ROSERVC. SFAC

Nevada Uta.

WaS6oc, Storey, Churchl Sreat Salt Lake' 96C,C011

Lyor. Carson City & UtarA, Lae 9,907
DouqlaS Counties bear Lake -301

Pyramd 108o006 Yuba Lake-- IC'0C

Tanoe- 3C,4qC Willard Bay 9.92,

Laontar. 14,80, Scofield Lake -. 60

Washoe k51i and Little h.IoC Starvator. Lake C.7kC

Stillwater Point i,900 Other Creek Lake 1.520

Topaz* ,250 Dear Creek Lake- 1.43'

India. Lakes 700 P1tite Lake.- ;.25'

Biq Soda Lake 40( Minersville Lake- 1.13,

.t. Churchill CGollnc 20r Rockport Lake

Ponds Steinaker Lake 195

Tracy Pond 3C East Canyor. Lake "I

Paradise Lake 25 Hyre Lake 45

Virilia Lake 24 Millsite Lake 4-

Big Sand Lake 39:

Nye, Esmeralda, and Lost Creek Lake 36-

Mineral Counties Gunlock Lake- 24,

Huntington Lake
Walker 36,8CC Palisade Lake-. "3
Weer Reservoir 957 , -,

DaCey & Ada5s-McG411 79- VTA TOTAL :,170,21
;symeadow Reservoir 20,

Clark County

Mead. 100,000

Mohave- 14,10C

Eureka, White Pine, and
Lincor. Counties

Ruby Marsh 3,000
Bassett Lake 120

Echo ReservDxi 65

Eagle Valley Reservoir 59
Cave lAke 32

llipa. Reservoir 31

Beaver Dr 2C

Co ns Lake 20
veiver Creek Reservoir 13

Tonern Reservoir 4

EIko County

Ruby Marsh 4,000

Wildnorse 2,830

Sheep Creek Reservoir 885
Wilson Reservoxr 827

Willow Creek Reservoir 161

Bull Run Reservoir 106

tia. Creek Reservoir 92

Liberty Lake 21

overland Lake 2C
Favre Lake 19

Robertson Lake 17
Angel Lake 13

Ridde Lake 9

Island Lace 7

Lander. Pershing, and

Hiabolt Counties

Rye patch 11,400

Chimney Creek Reservoir 2,000

Sis mmit Lake 560
Orion Valley 100
X8nat Creek Reservoir 10c

Little Orion 3C

Dotuens Ponds 25
Sm it, Reservoir 21

Grove. Lake 17
low& NeservoIn 15

Blue Lake 11

IWE92ADA TOTAL 351 ,722

i 35,722392-2

SAverace shown hare are eatriates of areas on the Nevada portion of theae lakes.
t
DbefnOteS that water body ia proximal to potential deplOYment areas 60 miles).

SourceS: Nevada tate Park Syetee, 197.
Utah aureau of Economic and businesa Research, Jan. 1979.
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Table 3.2.3.8-9. Rank order of existing
lakes and reservoirs in
Nevada by size.

SURFACE SURFACELAKE RESERVI A RE LAKE,/FERVCI "

Nevada 
ital.

Wasno, Store . Ch,,hr. I. reat Salt Lake-' 96C ,C0,
Lyo. Carson City & Itat. Lane" 91,901

Doualas Counties bear Lake OooC

Pyramid IE,00( Yuba Lake~ ll,50t

Tan.e 3f4X Willard Bey 992,

La.Ontar. 14 60W Scofeld Lake -,604

ashoe Bi. and Little' i.l0c StarcatIon Lake 76,
Stilluater Point 1,900 Other Creek Lake 2,521

Topaz * 1,25t Deer Creek Lake-- _43

Indian Lakes 700 Piute Lake-- l,25

Bso Soda Lake 40C Minersville Lake*

Ft, Churchill Coolinc 20C Rockport Lake

Ponds Steinaker Lake

Tracy Pond 3 East Canyon Lake 6k,

Paradise Lake 25 Hyrum Lake 45-

Virinia Lake .4 Millsnte Lake 435

Bic Sand Lake 39;

Nye. Enmeralda. and Lost Creek Lak36

Mineral Counties Gunlock Lake'
Huntingtor Lake 13-

Walker 36,60C Palisade Lake-- 3.
Weber Reservoir 9501
Dacey & Adas-MCGill '92 UTAR TOTAL .170,203
Lame eadow Reservoir

Clark County

Mead* 100,000
Moave' 14,100

Eureka, White Pline, and

Lincoln Counties

Ruby Harsh 3,000
Bassett Lake 120

EchO Reservo!r 65
Ea9le Valley Reservoir 59

Cave Lake 32

Illipah Reservoir 30
Beaver Da. 20

Comins Lake
Silver C:reek Reservoir 13

TonKin Reservoir 4

Elko County

Ruby Marsh 4,000

Wildnorse 2,83C

Sneer Creek Reservoir 85
Wilson Reservoir 827
Willo. Creek Reservoir 761

Bull Run Reservoir 1o

Deco Creek Reservoir 92
Liberty Lake 21
Overland Lake ZC

Favre Lake 19
Robertson Lake 17

An~el Lake 13

Hidden Lake 9
Island Laxe 7

Lander, Pershilnq, and
Humbol; Counties

RS'e Patch 11,400
Chimney Creek Reservoir 2,000
Smmsit Lake 56C
Orion Valley 100

Knat Creek Reservoir 10C
Little Orion 3C

Dufuena Ponds 25

Sm hi Reservoir 20
Groves Lake l7
Iowa Peservoir 15
Blue Lakes 11

NEVADA TOTAL 351,722

-Averaaes shown here are estimates of areas on the Nevada portion Of these lakes.

e*Denotes that water body is proximal to potential deploylmt areas f- O miles).

SOurces: Nevada State Park System, 191
7
.

Utah Bureau of Econosic and Business Research, Jan. 1979.
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Table 3.2.3.8-10. Rank order of existing lakes by size
in Utah.

LAKE SURFACE SURFACE
ACRES ACRES

Great Salt Lake* 960,000 Rockport Lake 1,030

Utah Lake* 95,900 Steinaker Lake 795

Bear Lake 71,000 East Canyon Lake 681

Yuba Lake* 10,700 Hyrum Lake 457

Willard Bay 9,920 Millsite Lake 435

Scofield Lake 2,804 Big Sand Lake 393

Starvation Lake 2,760 Lost Creek Lake 365

Other Creek Lake 2,520 Gunlock Lake* 240

Deer Creek Lake* 2,435 Huntington Lake 237

Piute Lake* 2,250 Palisade Lake* 31

Minersville Lake* 1,130 Utah Total 1,170,203

*Denotes that water body is proximal to potential deployment areas 393
(< 60 miles).

Source: Utah Bureau of Economic and Business Research, Jan. 1979.
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Figure 3.2.3.8-5. Big game harvest in Nevada.
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Table 3.2.3.8-11. Pronghorn, bighorn sheep,
and elk harvest by management
unit for 1978 for those areas
in the potential study area.

MAAGR~r 1 PRONG7HORIN BIGHCRIN SHEE; ELYMANAGEMENT .
AREKA' NUMBER NUMBER NUMBEF

EHARST HUNTERS HARVEST HUNTERS HAR HST R

NEVADA

10 0 I
ii 21 29 19

16 3 5

20 Closed
22 Closed

23 10
25A

25B5
70

73 34
74 4

75 4 4

766
77 4

76 6
79 2 6
80 2

Sub Total 51 42

STATE TOTAL 324 3S7 55 811 2

UTAH

Cedar City 5 5
Southwest 

I

Desert 29 35
West Desert
Riverbed 12 15
Snake Valley 12 15

4 -2c,
18 li

Sub Total 58 0 1.

STATE TOTAL 276 320 7 23 4,09- 23,564

'See Figures 3.1.11.3-6 and 7 for manaoement area locations.

Source: Tsukamoto, 1979b; Jense and Burruss, 1979.
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Table 3.2.3.8-12. Mule deer and mountain
lion harvest by manage-
ment area for 1978 for
those areas within the
potential study area.

MULE DEER- MOUNTAIN LION

MANAGEN7E
AREA: NUMBE NUMBEF

HARVEST HUNTERS HARVEST HUNTERS

NEVADA

9 04 14

1C 1,423 3,048 5 1

958 ,605

12184 404
13 376 D0OC

14 421 942

21 509 C 4
1E 386 959 ic
S22E 64 C ,

i1 2 109 . 1

19 C iC
2C 236 589 5 14
21 3C 95 2 &
22 308 772 C 4

2 1 -5 5 4 2 1 5

24 C2 275 01
25 19 43

Sub Total 5,111 -2

STATE TOTAL 10,169 23,257 39 22

UTAH

11 1,655 4,755

12 985 3,341
1 82" 2,786
14 388 1,571

29- 1,351
54 56( 1,9--

55 1006 Z,786
56A 303 1,140
56B 142 495
56C 368 1,303
62A 152 566
62B 86 192
62C 118 310

Sub Total 6,889 _

STATE TO'rAL 68,282 216,951 N.V.-- N.D.

IManaaemen areas for mule deer and mountain lion dc not have the same
boundaries although numbered the same. See 9~os .1.. -,-9, -

:Harvest includes reoular license, control permits, and primitive weapons.
3No data available.

Source: Tsukamoto, 29"9a&b: :ense and Burruss, 1979.
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Figure 3.2.3.8-7. Pronghorn, bighorn sheep and
elk management areas in Nevada.
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Human Environment

Table 3.2.3.8-15. Waterfowl harvest data by county in
1978 for the Nevada/Utah study area.

DUCKS GEESE COOTS

STATE/
COUNTY NUMBER NUMBER NUMBER

HARVEST HUNTERS HARVEST HUNTERS HARVEST HUNTERS

NEVADA

Clark 8,369 1,262 443 1,262 367 206

Elko 5,536 666 166 666 0 0

Esmeralda 43 6 2 6 21 3

Eureka 1,100 119 7 119 9 9

Lander 202 73 0 73 3 3

Lincoln 6,513 898 68 898 748 136

Mineral 1,958 113 496 113 0 0

Nye 5,508 837 128 837 553 84

White
Pine 1,051 201 5 201 0 0

Sub
Total 30,280 1,315 1,701

STATE
TOTAL 104,840 12,452 6,940 12,452 3,184 805

UTAH

Beaver

Iron

Juab

Millard

Tooele

Sub
Total

STATE
TOTAL

IData for Utah are presently not available. 735-

Source: Molini and Barngrover, 1979.
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Table 3.2.3.8-16. Game fish in Nevada and Utah.

CaMMON NAME SCIENTIFIC NAMS NE'XAZA ~ITAi-

SALMION, T'RCUT, GRAYLN , WM:Ttr:SE family SALMONIDAI
K1nc Salmor. Cnccrrhunchus tsawLtscna
Kokanee Red Salmor. ners kenna.

LaKe Trout 5a% -e:nus namaueusn X
Brook Trout S. font:na-s
Dolly Varder Trout S. malma

Cutthroat Trout Salmr clark2
Lanontar. Cutthroat 7rcut S. henshaw- FT F7

Coloradc Cuttnroat Trout S. C. pieurl:tcus X

Utah Cutthroat Trout 5. c. Utah SE

Yellowstone Cuttnroat Trout S. c. lewis. x x
Humboldt Cutthroat Trout F.c. spF. N

Rainbow Trout S. gaidner:
Southcoast Rainbow Trout S. . rideus
Kamloops Rainbow Trout S. C. kamlioops N

Tanoe Rainbow Trout S. C. rea-is X
Pvramid Rainbow Trout S. a. smaraadus Y.

Golden Trout S. aquabornta X "

Browr. Trout S. trutta
Arctic Graylina Thumallus arcticus X

Mountai Whitefsn. Prcsop~uir w1-'-; amso *

Bonneville Ciscc P. aenuiferur X
Bonneville Whitefish I. spi~onotus
Bear Lake Whitefish P. abqssicola N

FIKE Family ESOCIDAE

Northern Pike Esox lucaus

NORTH AMERICAN CATFISH Famil. ICTALURIDAE

Channel Catfish Ictalurus punctatus x >:
White Catfish I. catus X

Browr. Bullhead i. nebulosus N

Black Bullhead melas x x

Norther. Black Bullhead m. melas N

Southern Black Bullnead ir. catulus N
Yellow Bullhead 1. natalis x

PERCH Family PERCIDAE
Yellow Perch Ferca flauescens X

Walleve Stiaostedlon vtreur y: reur N

SUNFISH Family CENTRARCHIDAE
Sacramento Perch Archophtes interruptus N N

Largemouth Bass YM:cropteres saimcides ?: N
Smallmouth Bass P . colomeu: x N

Striped Bass Morone saxatilis X N

White Bass IM. chrusops y N

Bluegill Sunfish Lepomis macrochirus N N

Green Sunfish L. cuanellus X N

Black Crappie Pomoxis nigromaculatls x N

White Crappie F. annularis x x

NOCTE: FT - federally listed threatened species, caught as a oamefsih in Nevada
and Utah.

SE - State listed endangered species in Utah, caucht as a camefish in
Nevada.
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Table 3.2.3.8-17. Major fishing streams in Nevada.,

UNT'.' £ ISTREAM C-' 'NTY STREA

Washoe, Storey. Desert Elko Co. Badqer
Churchill, Lyon, Sweetwater Blue jacket
Carson City, and Thomas Bull Rut
Douglas Cos. Bronco Bruneau

Galena Columbia
Ash Canyon Humboldt (N.
Clear I & S. Fork'

Owhee CE. Fork
.arbridoe

Nve, Esmeraida, Chiatovich Marv's
and Mineral Cos. Indian Lamoille

South Twin

Bare Lander, Little Humboldt

Reese Pershinc and R. (N. Fork'

Jett Humboldt Cos. Martin
Dutc,. John

Rebel
Clark Co. Cold McDermitt

Willow Jackson
Kinas F.

Eureka, White Fine, Roberts Mill

and Lincoln Cos. Fish Creek Trout

Cave Willow

Silver Iin"ston

Baker Steiner
Cleve Birch

Lehmar. Bic

-In all, tnere are :,589 miles (4,16- km' of suitable fishina streams
in Nevada.

Source: Nevada State Park System, 1977.
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Table 3.2.3.8-18. Streams with good to excellent
fishery resources in selected
western Utah counties.*

COUNTY STREAM COUNTY STREAM

Tooele S. Willow Creek Iron Castle Creek
Clover Creek Louder Creek

Asay Creek
W. Fork Asay Creek

Juat Trout Creek Clear Creek
BirchBunker Creek
Granite Creek
Burnt Cedar Creek
Sevier River Plute Deer Creek
Chicken Creek Beaver Creek
Pidgeon Creek Ten Mile Creek

City Creek

E. Fork Sevier River
Millard Lake Creek Otter Creek

Oak Creek Box Creek
Pioneer Creek q. Fork Box Creek
Chalk Creek Greenwich Creek
N. Chalk Creek G c
Choke Cherry Creek
Meadow Creek Sevier Otter Creek

Corn Creek Salina Creek
S. Fork Corn Creek Gooseberry Creek
Maple Grove Springs Meadow Creek

Lost Creek
Little Lost Creek

Sa etc Cedar Creek Glenwood Creek
Birch Creek Willow Creek
S. Fork Birch Creek Monroe Creek
S. Spring Creek Doxford Creek
Cottonwood Creek Dry Creek

Clear Creek
Salt Lake Jordan River Fish Creek

City Creek Shingle Creek
Red Butte Creek
Parley Creek Washington Santa Clara River
Mountain Dell Water Canyon
Lambs Canyon Leeds Creek
R. Fork Lambs Canyon Mill Creek
Mill Creek N. Fork Virgin River
Big Cottonwood Creek
Little Cottonwood Creek

395

-Evaluations based on availability of game fish and overall rating of
stream reach as per source.

Source: Wydoski, R.S., and Berry C.R., Dec. 29, 1976, Atlas of Utah Stream
Fishing values, Logan, Utah.
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fishing streams in the study area hydrological subunits are shown in Table
3.2.3.8-19. The annual change in Nevada gamefish effort and harvest is shown in
Table 3.2.3.8-20.

Snow-Related Activities

Snow-related recreational activities in Nevada and Utah consist mainly of
downhill and cross-county skiing, snowshoeing, snow-mobiling, and free play. These
activities are primarily concentrated in three main areas in Nevada and Utah: the
Nevada/California border (Lake Tahoe area), the Mt. Charleston area (Clark
County), and the national forests in central Utah. To a lesser extent, all other U.S.
Forest Service holdings and other mountainous lands within the study area also are
used for snow activities; however, because of their distance from large population
centers and the abundance of higher quality alternatives, the demand is much less
frequent. Such areas include east-central Lincoln County, Toiyabe National Forest
in Nye, Lander, and Eureka counties, and Humboldt National Forest in White Pine
County.

Native American Resources 0.2.3.9)

Cultural Resources (3.2.3.9.1)

Ancestral Sites and Occupation Areas

The area was occupied in late prehistoric and early historic times by the
Northern Paiute, Shoshone, Southern Paiute, and Ute tribes (Figure 3.2.3.9-1). Much
of the area lies in Shoshone traditional lands as well as in Southern Paiute ancestral
lands in southeastern Nevada and southwestern Utah. Portions of the Sevier Desert,
Desert-Dry Lake sub-area, and northern Milford Valley were occupied by the
Western Ute in prehistoric and early historic times.

Sacred Areas

Sites with religious importance are burial grounds, cremation areas, rock art,
special caves, springs, and selected physiographic features.

Gathering and Hunting Areas

Native flora and fauna are regularly used by Native Americans for food and
other purposes. As in aboriginal times, pinenuts are the most important plant
resource. Pinyon groves are distributed commonly in the mountain areas, as
illustrated in Figure 3.2.3.9-2.

Native plants are used for medicinal purposes. Willow, juncus, devil's claw,
and other riparian species are used for basket-making. Also gathered are special
clays for pottery, decorative paints and glazes, and tempering materials such as
mica and quartzite.
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Table 3.2.3.8-19. Number of game fishing streams and
their total length for hydrologic
subunits within the study area.

NUMBER LENG NUMBER LENGTH

NUMBER UNIT NAME OF ST S NUMBER UNIT NAME OF OF
STREAMS STREAMS STREAMS STREAMS_________________ ___ (mi) ________

4 Snake i5 122 150 Little Fish Creek 4 12

46 Sevier Desert 5 36 151 Antelope 1 5

47 Huntington 26 295 f 154 Newark 2 8

53 Pine 1 42 1 156 Hot Creek 2 5

55 Carico Lake 2 16 172 Garden i 4 15

56 Upper Reece River 16 108 173b Railroad - North 6 26

50 Lower Reece River 5 60 174 Jakes - 1

134 Smith Creek 3 24 176 I Ruby 15 65

137b Big Smoky - North 23 106 1 177 Clovis 9 36

138 Grass 4 22 178 Butte 2 10

139 Kobeh 1 B 179 Steptoe 17 93

140 Monitor 11. 62 184 Spring 17 39

141 , Ralston 1 3 205 Meadow Valley Wash i 45

149 Stone Cabin 1 2 207 White River 4 37

3092-1

Source: Wydoski & Ber', 1976. Nevada Stream Evaluation, 197'.
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Table 3.2.3.8-20. Nevada gamefish harvest
(effort and success).

I AVERAGE
YEAR ANGLERS DAYS FISH

DAYS/ANGLER FISH/DAY

1976 227.688 1.374,484 3,363.595 6.03 2.44
1977 206.271 1.462,684 3,329,781 7.09 2.271978 178,684 1.657,295 3,752.800 9.28 2.26

1979 189.362 1.761.886 3,836.687 9.30 2.18

3923
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Human Environment

Socioeconomic Environment (3.2.7.9.2)

Reservation Lands

There are over 2.5 million acres of Shoshone, Paiute, Washoe and Ute Indian
reserve lands in the states of Nevada and Utah. Over 480,000 acres are within or
adjacent to the area. The reservations and colonies, their associated populations
and acreage, are listed in Table 3.2.3.9-1 and shown in Figure 3.2.3.9-3.

Withdrawal Lands

The Moapa Indians in southern Nevada proposed to withdraw 70,000 acres to
the south and west of their reservation in the Garnet California Wash, Muddy River
Springs, and Meadow Wash basins. The application is pending.

2The Duckwater Shoshone propose to withdraw 352,000 acres or about 550 mi
The area corresponds to the acreage for which BLM grazing permits are held by the
Duckwater Indians among other ranchers and lies in the Little Smoky north, central,
and south and Railroad-northern hydrological units. The application is pending.

Treaty Lands

The Ruby Valley treaty of 1863 granted the Western Shoshone approximately
24 million acres of land. The treaty boundaries coincide with the Shoshone ancestral
occupational areas shown in Figure 3.2.3.9-1. In 1951, the Indians claimed
compensation for treaty lands lost to white settlers.

An Indian Claims Commission award of $26 million was refused by the Te
Moak Band of Western Shoshone in 1974. The Te Moak petition for land restoration
was denied by the Supreme Court in 1979.

The Moapa Southern Paiutes were given 3,9)0 mi 2 or 2,496,000 acres of
reservation land by executive order in 1873. These lands lie in the southern tip
region of Nevada. In 1874, a new executive order, superseding the first one, doubled
the size of the land tract, but in 1875, Congress ordered that the reservation be
reduced to 1,000 acres. The Moapa Indians are engaged in an effort to retrieve
lands which were lost when the 1874 executive order was rescinded in 1875.

The status of Southern Paiute reservation lands in southern Utah is undeter-
mined. In 1954, the Utah Southern Paiutes were terminated from federal trust
status, but, as of 1980, "The Federal trust relationship has been restored..." (Public
Law 96-227:317). The federal government has two years to develop its plan for the
restoration and enlargement of reservations for the Utah Southern Paiutes.

Grazing Land

BLM grazing permits are held by Indians in the Duckwater, Odger's Ranch and
Yomba grazing allotments.

The Duckwater Reservation Indians in central Nevada share BLM grazing
permits with other ranches for about 352,000 acres of land in the Little Smoky and
Railroad-northern valleys (Figure 3.2.3.9-4). The Odger's Ranch and Yomba
allotments are outside the area.
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Water

The Humboldt River flows through or is adjacent to the Lovelock, Winnemuca,
Battle Mountain, and Elko Indian reserves. The South Fork of the Humboldt and its
tributaries are principal sources of water for the South Fork and Ruby Valley
reservations. The Reese River, which flows into the Humboldt in the Battle
Mountain area, is the principal source of water for the Yomba Reservation through
which it flows. The Muddy River is an important water source for the Moapa
Reservation and the Walker flows through the Walker Reservation. The Sevier River
and its tributaries are important to the Southern Paiutes in Utah (Figure 3.2.3.9-5).

In addition to major rivers and tributaries, there are numerous springs of
varying sizes in the study area that are economically significant for reservation and
colony Native Americans. There are also thousands of small streams and creeks
flowing out of the mountain ranges, many of which are important water resources
for Native Americans.

Throughout most of the Great Basin, the stream and creek flows are erratic
and/or minimal. Much of the surface water, therefore, is not diverted and utilized
but seeps into the ground. Wells are relied upon extensively by Indians and non-
Indians for domestic, agricultural and other purposes and groundwater storage
volumes are of central concern to the area inhabitants.

The federal water rights doctrine, established in 190g, holds that water rights
were reserved for Native Americans on reservations when the reservation lands
were set aside.

Archaeological and Historical Resources (3.23.10)

National and State Register Properties (3.2.3.10.1)

The National Register of Historic Places is the nation's official list of
properties worthy of preservation for significance in American history, architecture,
archaeology, and culture.

All historic and prehistoric properties listed on or pending nomination to the
National Register are shown in Figure 3.2.3.10-1. In the Nevada study area, there
are currently 45 properties listed on the National Register and 10 properties
currently pending nomination or in preparation for nomination. In the Utah study
area, there are currently 49 properties listed in the National Register and 6
properties pending nomination. Utah has a State Register of Historic Places (Figure
3.2.3.10-1). Nevada has only recently established a State Register, and there are no
entries as yet.

Archaeological Resources (3.2.3.10.2)

Data from the Great Basin study area serve to document a diversity of past
adaptive patterns during the past 10,000 years. It is generally thought that the
earliest occupants emphasized use of resources that occurred in the vicinity of
Pleistocene lakes and rivers. Climatic change resulted in a shift to a more desert-
oriented adaptation whereby people followed a mobile annual round based on
seasonal, scheduled harvesting of both plants and animals. In the sourthern Nevada
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region, some farming and a more sedentary lifeway were practiced by the puebloan
VirAin Branch Anasazi during the period between A.D. 00 and 1200. In Utah and in
southeastern Nevada, Fremont peoples follwed a similar horticultural subsistence
strategy and lived in semi-permanent villages. By A.D. 1000, Numic speaking groups
apparently moved into the Great Basin following the Archaic pattern of seasonal
movement and exploitation of wild food resources. During the same period, the
Puebloan lifeways disappeared by A.D. 1200, perhaps as new peoples expanded into
the region. Euroamerican settlement became significant only after the mid-1800s,
with farming, ranching, and mining the principal economic activities.

The nature of the resources exploited by the past occupants of the study area
had a strong determining effect on the nature and distribution of the material
remains that now comprise the archaeological record. Data from nearly 2,000
archaeological sites from Great Basin watersheds have been classified into four
major types of sites. "Multiple activity" sites generally include habitation sites such
as seasonal campsites, rockshelters, homesteads, a.d mining camps. "Special
purpose" sites are exemplified by rock art sites, cemeteries, churces, and battle
grounds. "Limited activity" sites are those sites which either exhibit either short-
term use or represent only a limited range of activities. Some examples of these
sites include small lithic scatters, short-term campsites, isolated features, refuse
dumps, corrals, and trails. "Isolated finds" can include any isolated artifact of
human manufacture and/or use. Frequently, these include projectile points, flakes,
ceramics, groundstone, bottles, and tin cans. Multiple activity, special purpose, and
limited activity sites are likely to be eligible for inclusion in the National Register
of Historic Places. Isolated remains, when considered in a regional context, have
the research potential to answer scientific questions.

Existing data suggest that most site types tend to be associated with water
and food resources; however, they can occur in any topographic setting. Limited
activity sites and isolated finds are numerous and widespread.

Historical and Architectural Resources (3.2.3.10.3)

The historic resources in the Nevada/Utah study area reflect its settlement.
Several historic exploration trails, numerous ghost towns, mining camps, home-
steads, stage stations, railroad lines and stations, stamp mills, and ranches are
present. Typically these resources can be expected near water sources and in the
foothill and mountain zones. Nearly 1,800 historic sites have been identified within
the study region. This area has undergone a series of economic booms, followed by
periods of decline, and the architecture of cities and towns reflect these cycles.
The most obvious remnants of these cycles are the numerous ghost towns.

Abandonment, neglect, and thefc of materials have reduced the number of
architecturally significant properties. However, the lack of intense development in
small communities has helped preserve the architectural integrity of the now
significant structures. Other architectural resources include residences, pony
express and stage stations, military forts, and other isolated structures.

Paleontological Resources (3.2.3.10.4)

Paleontology in the Nevada/Utah region is divided into two basic types: those
fossils of Paleozoic age, 225 to 590 million years, found in the mountain ranges, and
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those of Cenozoic age, 10,000 to 60,000 years, found mainly in the valleys and along
the mountain fronts. Paleozoic fossils occur in most of the mountain ranges in
Nevada and western Utah, except (a) those made up of Cenozoic volcanic rocks, and
(b) the Snakes Range, which is largely metamorphic. Cenozoic fossil occurrences
are scattered throughout the area. Figure 3.2.3.10-2 shows some of the known
localities.

Construction Resowces (3.2.3.11)

The M-X system will require substantial quantities of a number of construc-
tion resources to meet the needs of both direct and indirect construction activity.
Those resources considered most significant and deserving of mention are cement,
steel (mostly rebar steel), asphaltic oil, aggregate, and lumber.

Cement (3.2.3.11.1)

For a M-X system based in Nevada/Utah, the potential supply region covers
the eleven western States. The levels of production for the eleven state regional
market over the recent past are given in Table 3.2.3.1 1-1, reaching in excess of 17
million tons in 1978. Of this total, however, over 50 percent originates in
California. Demand just exceeds production, however, regional output is consider-
ably below present plant capacity levels with a capacity utilization for the region of
73 percent over the period 1973-1978. See Table 3.2.3.1 1-2.

At the more local level, however, demand exceeds capacity in both Nevada
and Utah by 42 percent and 18 percent, respectively in 1979. Assuming the I -state
cement plant capacity utilization level of 73.7 percent over the period 1973-1978,
these percentage shortfalls rise to 93 percent for Nevada and 60 percent for Utah.
Over the period 1960-1978 the average regional shortfall has amounted to 105,000
tons/year.

Steel (3.2.3.11.2)

Of all the steel utilized by the M-X system, 98 percent will be in the form of
reinforcing bar steel (rebar) employed in reinforced concrete construction. The
production of rebar takes place in plants much smaller in size than iron and steel
plants and which are much more frequent in their geographical distribution.
Producer of rebar exist in a number of states considered to be within the M-X
supply region: California, Oregon, Wahsington, Utah, Arizona, and Colorado. Their
combined estimated rebar capacity as of 1979 was over 1.5 million times annually
which exceeds the regional consumption by over half a million tons.

Asphaltic Oil (3.2.3.11.3)

The demand for asphaltic oil originates in two sources: as a component of
asphaltic concrete of which it makes up 5.6 percent by weight; and as road bed
coating and realing oil.

Excess capacity presently exists within the regional supply area and two
asphalt suppliers in southern California report that their combined capacity will be
over four times the peak year requirements for M-X. Spokes people for the two
companies indicated that the asphalt market is presently depressed due primarily to
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Table 3.2.3.11-1. Nevada/Utah market area production
of Portland cement by district,
1960-1978.

THOU.SANDS OF SHORT TONS

COLORADO.
VYO.1ING AlIONA. OREGON
MONTANA tTAh. AND AND

YEA F AND :DAHO NEV MEXICO NEVADA WASHINGTON CALIFORNIA TOTAL

( ~(~2) (3) (4) 51 (6

196C 490 2,238 - 1,550" 7.498 11,77e

'961 524 2.581 1 1.3932 7,736 12.236n9

1962 576 2.550 - 1.3522 8.23) 12,717

1963 680 2.549 - 1.466- 6,664 13.35)
1964 688 2.413 1.550 a-019 13.67

1965 677 2.222 704 1.143 6.49: 13.237

1966 694 2.191 804 1.166 8.519 12.374

1967 65S 2.063 638 1.106 7.905 12.367

1966 718 2.274 680 1,189 S6849 13.710

1969 880 2.263 657 1,189 9.542 14.53:

1970 845 2,598 740 1,254 9,412 :4.849

1971 942 2.954 840 1,324 9.]05 15.165.

1972 956 3,145 831 1,426 9.392 15.75C

1973 1,047 3,441 908 1,462 9,502 1I-,360

1974 1.092 3.351 916 1.389 S.202 14,950

1975 1,005 3,295 858 1,379 7,211 13,746

1976 1.044 3.524 912 1.391 7.892 14.763

1977 1.118 3,858 904 1,636 9,040 16.556

1976 1.05S 3.899 1.006 1,880 9.315 :7.158

3700

Production data for Oregon included in Washington's total no production

data for Nevada until 1965.

2 asbington's production includes Oregon from 1960-1964.

Source: U.S. Department of the Interior. Bureau of Mines. Minerals Yearbook.
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Table 3.2.3.11-2. Portland cement capacity utilization
Nevada/Utah market area, 1973-1978.

Colorado,
Wyoming, Arizona, Oregon Wash-

Year Montana, Utah, and and ington California
and Idaho New Mexico Nevada

1973 86.34 72.45 65.61 64.7, 83.1]

1974 89.6 62.3 66.1 61.5 74.3

1975 83.1 57.9 61.9 65.0 65.3

1976 85.6 62.1 65.8 67.2 73.0

1977 93.2 71.7 65.2 78.0 82.0

1978 88.2 70.3 75.9 89.7 83.3

Six Year

Average 87.7% 66.2% 66.8 71.0% 76.8 J

3729

Source: U.S. Department of the Interior, Bureau of Mines.
Minerals Yearbook.
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a major change in federal transportation funding which has reduced highway
construction significantly.

Aggregate (3.2.3.11.4)

Aggregate is virtually a ubiquitously occuring resource which, in addition, is
transported only small distances because of both its low value and bulky nature.
With M-X deployment in Nevada/Utah preliminary field reports indicate that basin
fill is of good quality and that substantial recover exist throughout the deployment
area.

Lumber (3.2.3.11.5)

M-X peak year demand for lumber amounts to 0.3 percent of national
production and at present western lumber inventories and mill capacity are in excess
of demand. The demand level exerted by M-X related construction can be
considered no more than round-off error in production estimates.
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Regional Environment Texas/New Mexico

REGIONAL ENVIRONMENT
TEXAS/NEW MEXICO
INTRODUCTION (3.3.1)

The following sections describe che natural and human environment of the
Texas/New Mexico study area. Included are descriptions of physical and biological
resources: Groundwater; Surface Water; Air Quality; Mining and Geology; Vegeta-
tion and Soils; Wildlife; Aquatic Species; Protected Species; and Wilderness and
Significant Natural Areas. Discussicn of the human environment covers: Employ-
ment; Income and Earnings; Public Finance; Population and Communities; Transport-
ation; Energy; Land Ownership; Land Use; Native American Resources; Archaeolo-
gical and Historical Resources and Construction Resources.

General Descirption of Study Areas (3.3.1.1)

The study area in the Southern High Plains encompasses the Texas Panhandle
and eastern New Mexico (Figure 3.3.1.1-1). The relatively flat land has no well-
defined drainage basins and little runoff. The climate is semi-arid, precipitation
averaging less than 20 in./year. Dry land and irrigated farming is an important
economic activity. Several high-production oil and gas fields are within the area.

Description of Other Projects (3.3.1.2)

The effects of future projects will depend both on their geographic location
within the region and their magnitude. To assess project impacts, it is necessary to
simulate the future baseline environment. Also, since much of the project effects
are driven by labor in-migration, future baseline employment levels must be
detailed.

Table 3.3.1.2-1 presents baseline employment forecasts, by place of residence,
for counties comprising the Texas-New Mexico ROI. These projections, an extra-
polation of employment growth trends over the 1967-1977 period, indicate modest
growth in regional employment through 1994. Over the 1982-1994 period, regional
employment is forecast to increase by 38,590 jobs, an employment level of 343,450
in 1994 (HDR Sciences, October 1980).
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Table 3.3.1.2-1. Employment by place of residence, including
military, Texas/New Mlexico region of
influence, 1982-1994. (Page 1 of 2)

ca.m V7" 1943 94 1904 1 .65 19"3 1.07 io6n" IV" If"0 1991 943 99 97

- ---- --- ----- - ---- - ---- - - - -~ - - - -- ----------- -----

0AILly
UASELIP4 3423 3435 3440 3432 3454 3443 3473 346t 3469 3492 3492 3472 1493

'"Tow... 4904 4119 4195 4194 4161 4212 4244 4275 4304 4344 4293 4422 41

EOHAMEIg29 02 27 02 29 20,72 2092 2092 2092 1104 2120 2137 2153

OfASEI 2234 2260 2234 2214 2339 232 2391 2417 2444 24637 2321 2340 2600

6A16L1 6 E 124 8163 6240 6201 6367 6476 064 642 64901 65 02 14

DAIELINE 12945 16113 14204 144364 4426 979r 14975 1715 173.1 122175 101 03

1A6?LKY
0IASSLIIE 1157 11041 1207 1223 1226 1203 1309 1334 1359 132 1410 4-33 1-4.1

1A~ME9120 7170 9270 9271 7313 9352 9397 1434w 9445 9537 9596 16", 9714

*45tAGIl IN 7927 7127 71917 7127 719 7904 7090 7090 7062 7004 706 7004 70Sf.

L6 @ N 70 9366094 109 125 122 140 160
sA6%9N 100427 101839 903393 904769 103,76 1076 60 042109 110122 176140

OSIII 4463 4711 4733 6770 6002 629 47 92 44 94 74 04 72

IIASCLINC 6416 655 96 67 379 3"2 904 917 92 96 94 45 10

ACL4422 22 422 22 4227 435- 4244 4252 4244 4292 4324 4356 4399I

2ASCLIIE 64273 65407 964649 6753 664 97 09 949973907 49 62 ?

UASELIIE 9475 1460 1.00 1415 1502 1311 11 34 (3 59 94 50 14
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Table 3.3.1.2-1. Employment by place of residence, including
military, Texas/New Mexico region of
influence, 1982-1994. (Page 2 of 2)

BASELINE 444 4961 437 4400 4430 4644 410 4733 4747 4019 4670 4"77 497.

BASEL I HE 19302 £9615 20136 20441 20749 21044 12343 21644 21972 2.226 2200 777, 2103n

CURRYI

ONiLINE 14572 14419 14446 J4712 14719 14727 14722 £4721 14746 14719 14692 4461 1463
"

06IIACA
8AGEI|E 999 9109 967 969 974 944 979 971 947 947 V47 947 1.?

| i661 . 11 722 712 707 496 464 474 ~44 474 444 42'4 404 2114 4

AASELINE 4796 4605 4613 4622 4613 4037 4764 4766 476 2 4742 4747 4726 4711

BASELINE 64442 646 6711 69 6474 697 4423 669 6494 722 673 6704 013

UNION
A461 119 2110 2101 097 2101 7110 2119 2127 2141 2141 2141 2141 2141

T7EA1 17-COUNTY TOTAL
BASL.INE 273096 27774 26169 264672 267334 270070 Z72906 273799 276444 261477 164724 2076. 2 10777

M. 7-COVATYOTA 7 T.6.

0ASE.174 46962 49237 491?4 10114 70406 70721 71041 71264 71709 51941 72162 7242 5747

OPI.Ov"' Nr 04110 TOTAL
BASEL 149 204406 30109 311407 314767 317740 220771 323247 224963 32012 32333 " 2704 2407 296'*0

60IJNCI: EN0 6C11141c3g 17-ocTr-60
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Introduction

Over this period, Texas' share of the total forecast is to increase slightly, from
83.9 percent of total ROI employment in 1982 to 84.7 percent by 1994. This repre-
sents an overall average annual growth of 1.0 percent, with little cyclical fluctua-
tion in employment on a year-to-year basis. The table indicates that not all
counties are projected to grow; Lamb, DeBaca, Harding, and Quay counties are all
forecast to experience minor employment loss. On the other hand, the counties of
Lubbock and Potter/Randall, which already comprise relatively well developed
economies, are forecast for above-average growth.

Trend growth includes the assimilation of some industrial expansion; however,
sizeable energy projects, for example, would require adjusting employment growth
forecasts. Numerous energy-related projects are slated for the region during the
forecast period. However, virtually all have been found to be of a sufficiently small
magnitude or short duration such that they would not be expected to alter trend-
growth data presented in Table 3.3.1.2-1.

The following discussion details the more important future projects in the
region. It sets out project employment requirements and compares them to
projected available labor; then, where necessary, it estimates projected labor in-
migration.

Labor in-migration is a key variable in assessing project effects, since it drives
population in-migration, which in turn affects local housing markets as well as
supplies of community goods and services such as health care facilities, police and
fire protection services, parks, and other recreational facilities.

Tolk I and Tolk 2 Power Plants

The Southwestern Public Service Company is planning and building two large
coal-fired electrical generating units in Lamb County, Texas. Each would have the
capacity to produce 543 MW of electricity, with a capital cost of $220 million for
each plant.

Construction of Tolk I is underway, and the unit should be on-line in mid-1982.
Construction of Tolk I will require a peak of 650 workers in the spring of 1981.
Construction of Tolk 2 will begin in 1982 and be completed in 1985. The Tolk 2
plant also will require a peak of 650 construction workers, with this peak occurring
in the spring of 1984.

The build-up of operations personnel for Tolk I began in October 1980, and will
reach a steady state of 100 to 120 persons by late 1981. Some operations personnel
for Tolk 2 will start work in the fall of 1983, and will reach 30 by 1985. The total
operating staff for both plants combined, therefore, is expected to be 130-150
people.

According to the manager of plant construction, few of the construction
workers currently employed on Tolk I have their families near the site. Instead,
most commute from their homes in Amarillo, Lubbock, Clovis, and elsewhere in the
region. This pattern is likely to continue for construction of Tolk 2. Operations
personnel probably would relocate to communities nearer the site, though the
number of such persons is quite small.
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Of the peak employment of 650 jobs, this analysis assumes that 100 would be
fW' d by persons in Lamb County. If each of these direct jobs induces 0.5 indirect
jv in the county, the total employment impact in Lamb County would be 150
workers. The rest of the project's employment effects would be dispersed so widely
over the region that no significant impacts in any single area are anticipated.

The Texas State Water Board's projected population of Lamb County during
the 1980-1985 period is a constant 17,400 persons. Assuming a continuation of 1975-
78 behavior for labor force participation and unemployment (an average partici-
pation rate of 42.8 percent and unemployment of 4.3 percent), projected employ-
ment (using the labor force concept) in the county would total 7,100 persons. Peak
project employment of 150 persons represents 2 percent of this baseline projection.
Most of the jobs created by the power plants could be filled by current residents of
Lamb County projected to be unemployed, though some in-migration is likely
because of possible mismatches between the occupational demands of the project
and the skills of local-area residents.

To account for these small levels of project-induced in-migration, the "high
growth" baseline for Lamb County is assumed to be 17,500 through 1995, compared
to 17,300-17,400 projected under the trend growth baseline.

Interstate 27

The Texas Department of Highways and Public Transportation is planning
major improvements to Interstate 27 over a 115-mi stretch from Amarillo to
Lubbock. The project is broken into two sub-projects with the 24-mi section north
of Swisher County managed from the Amarillo office and the remaining 91-mi
portion managed from the Lubbock office. Both sections now are under construc-
tion, with approximately 100 workers employed on the Amarillo portion and 200
workers on the Lubbock section. This work force of 300 persons is expected to
continue activities through 1986, with a decline in project employment thereafter,
and completion anticipated in 1988-89. No significant numbers of operations per-
sonnel are associated with the project.

These project labor demands are extremely small compared to the size of the
labor force in the Amarillo and Lubbock SMSAs. No adjustments are made to the
baseline projections to account for this project.

Amoco Carbon Dioxide Pipeline

The Amoco pipeline project is designed to bring carbon dioxide from wells in
Colorado to the Texas/New Mexico area. It would traverse Union, Harding, Quay,
Curry, and Roosevelt counties in the M-X deployment region. The carbon dioxide
delivered by the pipeline would be used for tertiary recovery of crude oil, a process
that has been tested on an experimental basis but not yet applied commercially.
The Amoco project bears a capital cost of approximately $300 million.

Construction of the pipeline is expected to require approximately 6 months,
and probably would start in the last quarter of 1983. The project would require two
crews of 300 workers each, laying 15,000 feet of pipe daily for seven months to
complete the planned 400-mi pipeline. The project's employment requirements
consequently consist of about 600 workers during late 1983 and early 1984.
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Assuming an employment multiplier of 1.75 for the five-county rev -"': through
which the pipeline would be built, the project's 600 direct jobs woulc ccnerate an
additional 450 indirect jobs, for a total employment impact within the five-county
area of 1,050 jobs.

Baseline population projections from the University of New Mexico's Bureau of
Business and Economic Research indicate a population for the five-county area of
78,000 during this period. Projecting the region's 1975-78 average labor force parti-
cipation rate of 39 percent and unemployment rate of 5 percent, baseline employ-
ment (labor force concept) in the five-county area would be about 29,000 persons in
1984. Project-related employment of 1,050 jobs represents 3.6 percent of this
baseline projection.

Since much of the project is located within long commuting distance to
Amarillo and Lubbock, many of the project's employees would reside in these metro-
politan areas. If half of the 600 direct employees do so, a total of 750 jobs would be
filled by residents of the five-county area. Assuming that 250 of these jobs are
filled by area workers who otherwise would be unemployed, the remaining 500 jobs
would be filled by in-migrants to the area. If the ratio of population to employment
for these in-migrating workers is 2.3 (the U.S. average for 1979), the population of
the five-county area would increase by 1,150 persons during 1983-84. This repre-
sents 1.5 percent of the area's baseline population. The population of each of the
five counties traversed by the pipeline therefore is assumed to increase by 1.5
percent above the baseline projection during 1983 and 1984.

Shell-Mobile Carbon Dioxide Pipeline

Shell and Mobile plan to construct a pipeline to transport carbon dioxide across
New Mexico in a northwest-southeast direction. A total of 10 New Mexico counties
would be traversed by the pipeline. Within the region of influence of the M-X
system, however, only Chavez and DeBaca counties would contain portions of the
pipeline.

The pipeline would require 1,300-1,400 workers during the peak construction-
phase from April 1982 to June 1983. These workers would be spread over the ten-
county area traversed by the pipeline. It is reasonable to assume that one crew of
300 persons would be employed in Chavez and DeBaca counties during 1982-83. If
half of the crew lives in these counties, and if the ratio of total project-related
employment to direct employment is 1.3, the project would generate about 200 jobs
in Chavez and DeBaca counties. Projecting the 1975-78 average labor force
participation rates and unemployment rates for these counties implies a level of
employment in Chavez County of 19,800 and in DeBaca County of 1,000 in 1982-83.
Pipeline-related employment would represent I percent of this two-county total.

Since the projected unemployment rate in Chavez County is 6 percent, many
of the pipeline-related jobs could be filled by area workers who otherwise would be
unemployed. The small number of remaining jobs generated by the project would be
within the normal employment growth projected for Chavez County under baseline
conditions. As a consequence, no alterations are made to the baseline projections to
account for this project.
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Arco Carbon Dioxide Pipeline

Arco plans to build a pipeline to transport carbon dioxide across the potential
M-X deployment region from north to south through Union, Quay, Curry, and
Roosevelt counties. The cost of the pipeline is approximately $200 million, with a
peak construction-personnel requiietient of about 600 workers. The peak of
construction activity would occur between the fall of 1982 and the fall of 1983.

The economic and demographic impacts of the pipeline would be very similar
to those of the Amoco pipeline project discussed previously. The labor and
materials demands of the two projects are similar, and both projects are located in
the same area. Peak activity on the Arco pipeline is scheduled approximately a year
earlier than that on the Amoco project. The baseline populations of the four
affected counties consequently are increased by 1.5 percent in 1982-83 to account
for the impacts of the Arco pipeline. For the four counties traversed by both
pipelines, the projected 1983 population under high-growth conditions reflects the
combined impacts of the two projects.

San Marco Coal Slurry Pipeline

The San Marco Pipeline Company plans to build a 900-mi coal slurry pipeline,
80 mis of which would cross Union County in the northeastern corner of New
Mexico. At the peak of construction activity from fall 1984 through spring 1985,
approximately 600 workers would be employed in building the pipeline.

If half of the projects direct employees reside in Union County, and assuming
the project has an employment multiplier within the county of 1.25, total employ-
ment creation in Union County as a result of the project is 375 jobs. Projecting into
the future, the 1975-78 average labor force participation and unemployment rates of
45.6 and 4.2 percent, employment in Union County (labor force concept) would be
approximately 2,100 persons. Project-related employment of 375 jobs represents
17.9 percent of this baseline projection.

Given the relatively low projected rate of unemployment, virtually all of the
375 workers would be in-migrants. If the average ratio of population to employment
for these in-migrants is equal to Zhe 1979 U.S. average of 2.3, the population impact
of the project would be 860 persons. Since the peak of construction activity would
be observed only during portions of 1984 and 1985, the annual average population
impact would be somewhat less than 860 persons. Union County population is
assumed to increase by 500 persons in 1984 and 750 persons in 1985 above trend-
growth conditions as a result of the San Marco pipeline. In 1984, these impacts are
added to the smaller impacts of the Amoco pipeline.

Table 3.3.1.2-2 summarizes the adjustments made to the baseline projections
of the University of New Mexico's Bureau of Business and Economic Research and
the Texas State Water Board in order to account for the likely effects of major non-
M-X projects.

3-232



Table 3.3.1.2-2. Adjustments to baseline
population projections to
account for major non-M-X
projects, Texas/New Mexico

deployment regions.

COUNTY AND PROJECT 1982 1983 1984 [1985
Lamb County, TX

Trend-growth Baseline 17,400 17,400 17,400 17.400

Impact of Tolk 1 and 2 100 100 100 100

High-growth Baseline 17,500 17,500 17,500 17,500

Curry County, NM

Trend-growth Baseline 43,870 44,010 44,150 44.290

Impact of Amoco - 660 660 -

Impact of Arco 660 660 - -

High-growth Baseline 44,530 45,330 44,810 44.290

Harding County, NM

Trend-growth Baseline 1,050 1,030 1,010 1.000

Impact of Amoco - 15 15 -

High-growth Baseline 1,050 1,045 1,025 1.000

Quay County, Nk

Trend-growth Baseline 11,230 11,250 11,270 11,290

Impact of Amoco - 170 170 1

Impact of Arco 170 170 - -

High-growth Baseline 11,400 11.590 1,440 11,290

Roosevelt County, NM

Trend-growth Baseline 16,610 16,670 16,730 16,800

Impact of Amoco - 250 250 -

Impact of Arco 250 250 - -

High-growth Baseline 16,860 17,170 16,980 16,800

Union County, NM

Trend-growth Baseline 4,850 4,830 4,810 4,800

Impact of Armoco - 70 70 -

Impact of Arco 70 70 - -

Impact of San Marco - - - -

High-growth Baseline 4,920 4,970 5,380 5,550

3922

Sources: Trend-growth projections are from the Texas
State Water Board and the University of New
Mexico, Bureau of Business and Economic
Research. Impact estimates and high-growth
projections have been calculated by HDR
Sciences, October 1980.

Note: Only in Lamb County, TX, do the changes shown
persist through the entire prcjection period
(through 1994). For the other counties shown,
no adjustments are made to the trend-growth
baseline from 1986 through 1994.
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Natural Environment

NATURAL ENVIRONMENT (3.3.2)

Groundwater Resources (3.3.2.1)

All surface and groundwater in the project area originates from precipitation
in Texas and New Mexico. Most of the precipitation returns to the atmosphere by
evapotranspiration. The remainder appears as runoff in streams or percolates into
the ground to recharge underground aquifers.

Rainfall occurs unevenly in the siting area, both seasonally and annually. In
addition to being poorly distributed in space and time, most of the rainfall occurs
within short periods of time. As a result, runoff is often excessive and damaging
floods are frequent. Mean annual precipitation ranges from 15 to 20 in.

Like rainfall, snowfall in the area is poorly distributed from year to year.
Average annual snowfall for the proposed siting area is 15 in.

The amount of lake surface evaporation is influenced by air and water
temperature and wind movement over the surface of the water. During wet years
when the availability of water is relatively high, net lake surface evaporation rates
are low, but during years of drought, evaporation from lakes and transpiration rates
of growing vegetation are high and the water supplies are increasingly depleted.
Mean annual lake evaporation ranges from 60 to 70 in. per year.

Drought interrupts the flow of water supplies and increases the consumption
requirements from water in storage. The water-supplying entities of the area must
be prepared to store and deliver sufficient quantities of suitable-quality water to
meet regular needs and to carry the water users through the drought cycle.

The principal aquifers in the project area are the Ogallala Formation on the
High Plains of New Mexico and Texas and the shallow and artesian aquifers in the
Roswell Basin, New Mexico. Numerous other geologic units are considered to be
minor aquifers because of interior storage and production characteristics and water
quality.

The Ogallala Formation (To) is the major aquifer in the project area. The
boundary of the Ogallala Formation in the Texas/New Mexico area is shown in
Figure 3.3.2.1-1 as are the counties affected by the proposed M-X project. The
total volume of groundwater potentially recoverable from storage in the Ogallala
Formation within the project area is approximately 112 million acre-feet. Of this
total, approximately 100 million acre-feet is in storage in Texas. This is presented
in Table 3.3.2.1-1. Average annual depletions from the Ogallala Formation are
approximately 2 million acre-feet per year (see Table 3.3.2.1-2). The regions and
subregions referred to in these Tables are illustrated in Figure 3.3.2.1-2.

The potential yields of wells that tap the Ogallala Formation generally exceed
several hundred gallons per minute. The water quality is generally satisfactory for
municipal and irrigation uses. Some groundwater contains objectionable concentra-
tions of fluoride and hardness, and may require treatment before use.

Recharge to the Ogallala Aquifer is mainly from precipitation and has been
estimated at a fraction of an inch per year (Cronin, 1969). Use of water from the
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Ogallala Formation is mainly for irrigated agriculture. Relatively large users of the
Ogallala aquifer for municipal supply in the project area include the cities of Clovis
and Portales, and Cannon Air Force Base in New Mexico.

The artesian and shallow aquifer in the Roswell Basin make up a complex
multi-aquifer system in which recharge to the groundwater almost equals removal of
groundwater from storage. Production characteristics of the aquifers are excellent;
yields of irrigation wells that tap artesian aquifers average 2,000 gpm. The quality
of groundwater generally is satisfactory for irrigation and municipal uses; however,
encroachment of saline water east of Roswell has occurred as a result of pumping.
The aquifers of the Roswell Basin are used mainly for irrigated agriculture and for
the City of Roswell's municipal supply.

The Dakota-Purgatoire Aquifer (Kdp) is an important aquifer in Regions 11 and
V by virtue of its relatively good water quality and large volume of recoverable
groundwater in storage. Projection characteristics of this aquifer are marginal for
large-scale groundwater development. However, well yields of several hundred
gallons per minute generally are possible where the Dakota-Purgatoire aquifer is
overlain by the Ogallala Formation and wells tap both units. The principal water use
from this aquifer is irrigated agriculture. The largest depletions of groundwater
storage from the Dakota-Purgatoire aquifer are occurring near Clayton in Union
County, New Mexico and in Northwestern Dallam County, Texas.

Nearly 4 million AFY of water were used in the project area in recent years.
Of this total, nearly 90 percent was used for irrigated agriculture. In the ten Texas
counties in the project area, surface water serves relatively few uses and therefore
is not tabulated. Present and projected uses of groundwater in these Texas counties
are shown in Table 3.3.2.1-3. Surface water is used extensively in some of the seven
New Mexico counties in the project area. The present and projected uses of surface
and groundwater in these New Mexico counties are shown in Table 3.3.2.1-4.

In the tabulation of water uses, a distinction is made between water use and
water depletion. Water use is the quantity of water withdrawn from its source for a
beneficial purpose. Water depletion is the proportion of the water withdrawn that is
no longer available because it has been either evaporated, transpired, incorporated
into products or crops, consumed by people or livestock, or otherwise removed from
the water environment.

Water use demands are estimated for the years 1970 and 1980 and projected
for the years 1990 and 2000 for all counties in Texas and New Mexico which contain
candidate siting areas under basing modes currently being evaluated. The purpose of
these projections is to characterize levels of competition for water which can be
anticipated during the project life of M-X. The figures do not represent precise
water use levels to be expected, because numerous economic, cultural, legal, and
political changes could prevent actual use levels consistent with predicted demand.
The figures represent a category-specific extrapolation of trends in water use which
recently have been evident in the region. Both long-term trends and short-term
variations were considered with long-term trends being the primary predictor of
long-term projections, and short-term trends being the primary estimator of 1970
and 1980 demands. The projections do not reflect detailed interactions among
competing use categories, a relationship which can significantly alter actual use
levels. Decreases in high value uses such as steam electric generation or industrial
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Table 3.3.2.1-1. Stored groundwater in regions.

AVERAGE VOLUME OFSUBEG~n: iSATURATED GRECOVERABLE GO.

REGION SU8RE7I0F 'AREA TRAES SPECIFIC WELL GROUND WATER WER:SL* GACRES (FEET YIELD YIELD IN STORAGE WACE_EET(GPM! (1C0 ACRE-FEET)

TC - 0.15 500 2,1
Ket i -50 0.10 -

II -- 200 -49

III - - 0.15 700 72,10C
Kdp - - C.10 100 --3

I' shallow 500 1044

artesian - - 2,000 1644

V To-e 85,760 25 C.15 250 322 21 ,

To-f 568:960 75 0.15 550 6,400 4,271
To-q 344,320 20 0.15 200 1,030 6F,
To-n 243,840 25 0.15 250 914 609
To-± 41.410 25 C.15 250 155 IC'
Kdp-a 636,080 110 0.1C 95 7,020 4,680
Kdp-b 384.000 100 0.10 100 3,840 ,56C
Kdp-c 237,440 70 0.10 100 1,660 1.li
_ dp-d _13 120 50 C.10 100 1,060 7%^
KdTo- 130,560 90 0.10 200 180 '.20
Kdp-h 27a,920 100 C.10 100 2,74C 1,63,-

Kdp-1 200,960 40 0.10 100 804 53f

VI K-a 109,070 5 0.10 100 545 3C-
Je 82,980 105 G.23 10 20 3(

Trc-b 823,270 110 0.10 90 9,00 2,04C
Trc-s 996,480 90 C.10 15 6,970 5-98C

VII - - 0.15 500 8,67C S,.86

VIII Tc 213,'760 25 0.15 250 802 ,2
y 213,760 50 0.10 Soo 1,070 ie c

IX gal- - - - 10 - -
Qal-h - - - 1,000 -
gab 26,650 100 0.15 900 400 26E
Trc - - - 'S -

ITs-a - - - 15 --
Trs-b - - - Soo -
Pat - - - <0 -

Psa (Pg) - - - 20 - -

Geologic syDols for subregions are based on published reports.2
Reqions I, II, III - published estimates.3Values fror the Ogallala Formation include contribution from this minor aquifer.
Estimates of present pumpage ir. Reqion TV. Basin has Pubstantial recharge: however, nc rew permits
to pump ground water have been issued since 1960.
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Table 3.3.2.1-2. Summary of calculations of
depletion rates in ground-
water regions.

DEPLETION
REGION SUBREGION1  

METHOD
2  

RATE SOURCES
AFY)

I To A 796,000 Texas Water Development
Ket (3) Board (1977; see Table 2)

II A 15,000

II Tn A 936,000 Texas Water Development
Kdp (3) Board 1977); (see Table 2)

IV

V To-e A 113,00 Hudson (1976)
To-f A,C 24,300 Hudson (1976); Sorensen .1374)
To-g A 7,700 Hudson (1976)
To-h A 44,300 Hudson (1976)
To-i 0 200 Cooper and Davis f1967)
Kdp-a A 0 Hudson and Brton (1974);

Hudson (1976)

Kdp-b A 0 Hudson and Borton (1974);
Hudson (1976)

Kdp-c A 16,000 Hudson (1976)
Kdp-d D 2,000 Sorensen (1974)
Kdp-e A 5,500 Hudson t1976)
Kdp-h A 35,600 Hudson (1976)
Kdp-i D 2,000 Cooper and Davis (1967)

VI Kd-a 0 400 Griggs and Hendrickson (1951)
Je E,D 1,800 Trauger and Bushman (1964)
Trc-b BC C Bureau of Reclamation (1911);

Sorensen (1974)
Trc-e C 20,500 Sorensen (1974)

VII A,B 154,000 Hudson and Borton (1974);
Sorensen 1977

VillI To-K C 26,400 Blaney and Hansen t1965);
Sorensen 1974)

IX Dab A 0 Mourant and Shomaker (i970);
Hudson (1976)

i48
'Geologic symbols are based on published reports.

-Metnods 3f calculating lepletion rate (dv/dt) (see Section 5.0):

A. Rate (AFX) - annuai lecline jf water .evel! x area c
(specif4c yieid)

S. Rate (AFX) lerived from pumpage data

C. Rate (AFX) a (amount of irrigation water ainus amount at
deep percolation) x irrigated icreage

0. Rate estimated using available data and professional
judgment.

3
Depletion rate for this minor aquifer is included in the value for
the Ogallala Formation.
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Figure 3.3.2.1-2. Groundwater regions and subregions in the
vicinity of the Texas/New Mexico study areas.

3-24 1



Table 3.3.2.1-3. Use and depletion of groundwater
in Texas.

YEAR REGION WATER USE (acre-feet) DEPLETION (acre-feet)

a a1974 I 1 ,074 ,6 00a 795,980

II and III 1 ,934 ,3 00b -

1980 I 975,260a  717,100

II -15,900

III 935,500

2000 I 545,000

II 3,500

II and III 1 ,575 ,50 0bc

III 830,500

2561

aValue for Randall County estimated as proportion of depletion in
1980 (Texas Water Development Board, 1977).

bvalues reflect the sum of municipal and irrigation water uses from

a summary of water use in the Canadian River Basin (Texas Water
Development Board, 1977). Values are considered high because, in
addition to the Project Area, Hansford, Ochiltree, Lipscomb,
Hutchinson, and portions of Potter, Carson, Gray, and Hemphill
Counties are included in the estimate.

cRegions II and III are undifferentiated because they are included

together in the Canadian River Basin summary.

Source: Texas Water Development Board, 1977.
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Table 3.3.2.1-4. Use and depletion of water in
New Mexico.

WATER USE WATER DEPLETION

(acre-feet) (acre-feet)YEAR COUNTY

SURFACE GROUND SURFACE GROUND

1975a  Chaves 46,583 288,051 32,513 187,260

Curry 1,583 314,508 1,583 172,981

De Baca 49,727 23,371 24,067 12,892

Harding 2,629 9,661 2,629 5,413

Quay 81,420 37,490 42,250 20,010

Roosevelt 11,077 243,992 11,077 134,091

Union 10,809 90,497 7,599 50,296

(c) (c)

1980b  Chaves 332,500 217,400

Curry 299,700 170,200

De Baca 50,800 26,300

Harding 18,800 12,200

Quay 149,900 89,900

Roosevelt 184,900 115,700

Union 132,400 70,800

2000b  Chaves 332,100 219,300

Curry 102,600 61,700

De Baca 46,800 26,700

Harding 25,600 17,200

Quay 169,500 102,100

Roosevelt 172,900 111,500

Union 146,300 84,000

2562

aSource: Sorensen (1977).

bsource: "BEA-BBR 1972 projection" from New Mexico Interstate Stream

Commission and New Mexico State Engineer Office, 1975,
County Profiles, Water Resources Assessment for Planning
Purposes.

Ccombined value for surface and ground water.
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uses often increase the market value of water in the region, thereby precluding its
use for low value prediction such as marginal agriculture or livestock production.
Furthermore, in designated valleys increased demands cannot be met by increased
withdrawals. Withdrawals must remain essentially constant while demands rise.
Rising demand is, in such cases, an expression not of the amount of withdrawal that
will occur but rather of the economic stress in competition for water that can be
expected in the area. Generally, increased demands beyond the level of withdrawal
that can be achieved will be met by competition among existing uses. Since
irrigation is normally the lowest value use, increases in other sectors will usually be
met at the expense of irrigation agriculture and increasing demands in the irrigation
agriculture sector will simply not be met.

Since irrigation agriculture normally accounts for greater than 95 percent of
withdrawals and consumption, use levels in this category are by far the most
important factor in determining future demands. In many counties, irrigation is
increasing, and increased demands can be expected to cause problems of water
availability during the project life unless mitigating measures or moderating
influences reduce competing demands or increase supply. However, where irrigation
is decreasing it is unlikely that surpluses in water availability will be generated by
those declines. It is more likely that production costs associated with competition
for water are already reducing the viability of marginal agricultural production
thereby decreasing use levels. This problem does not preclude water use for M-X in
any way, however, since M-X represents a high value use which can easily compete
for water availability in a free market economy. It does suggest, however, that in
many areas M-X uses will occur at the expense of irrigation agriculture or other low
value uses.

Water use is characterized by two values, withdrawal volumes and consump-
tion volumes. Withdrawals represent the amount of water displaced from the source
and consumption represents that portion of withdrawal which is no longer available
for other uses after the particular use has occurred. In general, water use is
increasing slightly in the region and consumption is increasing slightly but at a
faster rate than withdrawals. This is largely due to increased efficiencies in
irrigation methods. Water withdrawal and consumption values were calculated using
coefficient multiplication procedures similar to the accepted procedures used in
national and regional assessments and projections of water demands. Activity levels
and demand levels may differ from regional estimates due to the higher detail used
in the county level estimates. Consumption values are generally estimated as an
established percentage of withdrawal based upon observed, calculated, or published
values. Tables 3.3.2.1-5 through 3.3.2.1-8 present estimates of current and
projected water withdrawals and consumption in Texas and New Mexico through
2000.

Estimates of the physical availability of groundwater in the project area are
presented in Table 3.3.2.1-9. For those subregions where value for "life of aquifer"
is presented, mining (overdraft) of the groundwater reservoir (aquifer) is permitted
by state laws. The life of the aquifer, therefore, corresponds to an estimate of the
additional years that the groundwater reservoir can sustain present uses.

The "allowable additional development" assumes a 40-year life of the aquifer.
It is the annual use in addition to existing uses that can be developed from the
groundwater reservoir such that the reservoir is depleted in 40 years. This
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Table 3.3.2.1-5. Texas water withdrawals (acre-feet/
year).

COUNTY 1970 1980 1990 2000

Bailey 293,748 290,711 287,992 285,286

Castro 684,465 704,716 725,884 746,533

Cochran 261,325 252,248 243,289 234,532

Dallam 128,896 137,342 146,250 155,054

Deaf Smith 259,778 278,325 296,982 316,530

Hale 912,134 860,075 802,764 744,717

Hartley 86,406 97,823 106,650 115,636

Lamb 559,173 594,633 623,854 660,442

Moore 181,614 171,113 192,800 184,223

Oldham 28,341 31,111, 32,877 34,505

Parmer 660,977 726,645 793,083 859,573

Swisher 547,340 578,495 607,246 636,227

2588
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Table 3.3.2.1-6. Texas water consumption (acre-
feet/year).

COUNTY 1970 1980 1990 2000

Bailey 247,420 245,345 243,553 241,702

Castro 595,581 613,399 639,415 650,964

Cochran 207,389 200,739 194,162 I 187,680

Dallam 104,528 111,647 119,353 126,940

Deaf Smith 209,852 224,828 239,667 255,407

Hale 791,021 742,309 690,708 639,258

Hartley 70,357 79,596 88,426 96,411

Lamb 483,441 I 515,431 567,883 601,009

Moore 141,694 135,796 129,335 124,200

Oldham 22,907 23,357 23,511 23,472

Parmer 574,575 632,282 690,816 749,451

Swisher 475,650 502,553 528,276 554,217

256"
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Table 3.3.2.1-7. New Mexico withdrawals
(acre-feet/year).

COUNTY 1970 1980 1990 2000

Chaves 396,831 407,484 420,121 432,523

Curry 256,421 281,024 306,088 330,934

De Baca 28,900 31,252 33,806 36,200

Quay 118,635 131,399 145,316 158,774

Roosevelt 131,256 159,629 187,637 217,699

Union 65,605 66,075 67,909 69,223

2589

Table 3.3.2.1-8. Consumption (acre-feet/year),
New Mexico.

COUNTY 1970 1 1980 1990 2000

Chaves 244,458 252,039 261,739 271,315

Curry 185,681 203,389 221,633 239,683

De Baca 17,975 19,797 21,800 23,718

Quay 54,601 62,804 70,324 77,486

Roosevelt 95,450 116,356 137,519 159,487

Union 38,217 38,335 39,825 J 40,807
2590
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Table 3.3.2.1-9. Physical availability of groundwater
in the Texas/New Mexico study area.

RECOVERABLE
GROUNDWATER DEPLETION LZFE DF ALLOWABLEEGIN' SUBREGION- IN STORAGE RATE AQUIFER

3  
DEVEIPMENTr

(103 acre-feet) (10
3 
Vy) years) (I0' AFY)

To 28,100 796 35

Ke t

[I 490 15.9 31

Ill To 72,100 936 77 966

Kdp'

2V shallow (6) - -

arteslan

To
3  

215 11.3 19 3

T
04  

4,270 24.3 175 32.4

T03 687 . 99 9.5

TO
6  

609 44.3

To
7  

103 0.2 515 2.4

Idp 4,680 0.3 - 17

Kdp. 2,560 3.0 - 64

Kdp 1,110 16.0 69

Kip 707 2.3 353 15.7

Jdo
3  

787 5.5 143 14.2 B
Kdo 1,830 35.6 51

Xp
7  

536 2.0 268 _4

Kdl 363 3.4 907 3.-

Je 1,330 1.9 39 31.4

Trc- 6,040 0.0 - I51

Trc.s 5,980 20.5 292 i29

5,780 154 3- '?

III To 1,250 26.4 47 4.8

K
5

IX ;ab 266 3.3 -

1490
:Region7 shown on Frgure 3.3.1.3-2.

ZGeologrc symbols for subregions provided on Figure 3.3.1.3-2.

,L.ie o; A4quifer - Recoverable Groundwater in Storage.
DeDletion Rate

*Ai:wa0!e Additionai Devejciment :' assumes I 40-.,r _ife i :te iqu~fer:

= Recoverable 3rondwater n Storage - Depletion Rate.
4"

.a.ies of rezoveraole storage and le : et.cn rate rc'.ude :ontr outions from
notn 3quifers.

4P,xnpage in Roswell Basin liited by State Enzineer to present amount-
3-.prxumately _4,200 AFY r sa11w suer snd :84. :7 %FY :r

artesian aquifer in Re-ior,

Additional ievelopment in t e Pcrtales " r- &q .a-er 3as- i
regulated by the New 'iexxco St e En:ineer.

135bregxin Iies -within Fort SiMner deror r':..ater 3.ss-1.
Additional development !:robao! , .ot iwJ.e ;: er:t

are retired.
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additional groundwater development is assumed to be consumptive use, which
probably would result from municipal and industrial use of the water for the
proposed M-X project. Where the "life of aquifer" is less than 40 years, no
additional develpment of the aquifer is assumed. The subregions with less than a 40-
year "life of aquifer" are judged to have a severe problem of groundwater overdraft.
Forty years is the life of the aquifer generally assigned by the New Mexico state
engineer to declared underground water basins in which overdraft is permitted.

An interpretation of the estimates of physical availability of groundwater is
as follows. For subregions in which "allowable additional development" is non-zero,
development of groundwater, in addition to the amount presently being used, can
take place. The relative size of that additional development is indicated by the
values in Table 3.3.2.1-9. For subregions in which "allowable additional develop-
ment" is zero, existing uses of groundwater would have to be retired in order to use
groundwater for other purposes.

Reliance on Table 3.3.2.1-9 to predict the availability of groundwater must be
qualified. First, in New Mexico, the state engineer may administer use of
groundwater by declaration of an underground water basin. Parts of Regions IV, VII,
and IX lie within such declared basins and are essentially closed to additional
groundwater development. In the Portales underground water basin, use of
relatively large quantities of groundwater would require the purchase of existing
groundwater rights. In the Fort Sumner and Roswell underground water basins, use
of groundwater probably would require the purchase of both groundwater and
surface water rights. The dependability of groundwater rights in basins tributary to
the Pecos River are in question because of the ongoing suit over the Pecos River
Compact. In addition, the New Mexico state engineer may declare a new
underground water basin in the project area if he feels management controls of
groundwater use are necessary.

Secondly, in the Texas part of the project area, most of the land and,
consequently, the water rights, is owned by individuals. Purchase of lease of the
land and/or water rights would be required to develop the groundwater for municipal
and industrial use for the proposed project M-X. In areas under the jurisdiction of
underground water conservation districts, rules established by the respective
districts regarding well spacing would have to be followed.

Thirdly, the values presented in Table 3.3.2.1-9 are for planning purposes only
and should be used cautiously, especially in subregions where extensive development
of groundwater has not taken place. In these relatively undeveloped subregions,
published hydrologic data probably are not sufficient to reliably estimate the
quantity of recoverable groundwater, potential well yields and other design factors,
and the economics of obtaining a groundwater supply. In addition, the foregoing
analysis has not considered uncertainties involved in the acquisition of land and/or
water rights.

Surface Water (3.3.2.2)

The project area lies within parts of three major surface water drainage
basins: (1) Arkansas-Red White River Basins, (2) Texas Gulf Basins, and (3) Pecos
River Basins (Figure 3.3.2.2- 1). The principal surface water resources in the project
area are the Canadian River in New Mexico and Texas and the Pecos River in New
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Mexico (Figure 3.3.2.2-1). The locations of major and minor water courses, surface
water reservoirs, and gauging stations for both stream flow and water quality
records for the project area are summarized in Table 3.3.2.2-1. The major surface
water projects (reservoirs) that are presently operating and drainage areas that are
regulated by interstate compacts are shown on Figure 3.3.2.2-1.

The Canadian River flows through Quay County, New Mexico, and Oldham and
Moore counties, Texas. Stream flow is regulated principally by the Ute Reservoir in
New Mexico and Lake Meredith in Texas. Lake Meredith supplies water for
municipal and industrial uses in I I west Texas cities, but the contracted amount of
this water is only 103,000 AFY. Water from Ute Reservoir is available for
municipal and industrial uses but is largely unsold at present. Ute Reservoir has
been designed to comply with the provisions of the Canadian River Compact, which
allow a maximum conservation storage capacity of 200,000 acre-feet between
Conchas Dam and the New Mexico/Texas state line. At present, the conservation
storage capacity of Ute Reservoir is about 90,000 acre-feet. The reliable yield of
Ute Reservoir is estimated at approximately 10-15,000 acre-feet per year.
However, the water is used only for municipal purposes at a state park and for
gravel washing.

At present, Texas essentially has free and unrestricted use of waters in the
Canadian River Basin in Texas, excluding the North Canadian River. Lake Meredith
effectively controls all of the developable surface water resources in Texas in
accordance with provisions of the Compact. Water from Lake Meredith is sold to I I
cities for municipal and industrial uses. The contracted amount of water from the
reservoir, 103,000 AFY, is assumed to be the reliable yield. However, the quantity
of water released to the cities in the last five years has averaged about 70,000 acre-
feet per year (U. S. Water and Power Resources Service, 1980).

In recent years, water supplied from Lake Meredith for municipal uses has had
to be mixed with ground water to improve the overall quality.

The Pecos River flows through De Baca and Chaves Counties, New Mexico.
Stream flow is regulated principally by Los Esteros Reservoir, north of the project
area, and by Lake Sumner. Water uses (both ground and surface water) must comply
with provisions of the Pecos River Compact, which state that upstream use of the
Pecos River shall not diminish the flow entering Texas below the amount available
under 1947 conditions. The Pecos River is being adjudicated at present by the U.S.
Supreme Court in a suit between New Mexico and Texas.

The average annual discharge of the Pecos River in the project area is
approximately 150,000 AFY. Losses of streamflow take place in the reach of the
Pecos River between Sumner Dam and Acme. The river gains base flow from
seepage of ground water in the reach between Acme and Lake Arthur. Water in the
Pecos River in the project area is slightly saline. The water probably is adequate
for irrigation but unsuitable for municipal uses. In the reach between Sumner Dam
and Acme, the water quality shows a marked degradation.

Virtually all surface water in the project area is appropriated and is being used
beneficially within the terms of international treaties, interstate compacts, court
decrees and state laws. A major exception is water in IJte Reservoir, which has
been appropriated by the New Mexico Interstate Stream Commission but is largely
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Table 3.3.2.2-1. Records of gauging stations in the Texas/
New Mexico study area.

e T A T I 1 1 S T A T O : A W 0 . 9 3 . w M 1SUtF. tr 
v s

tflE~. , Lk-FEOYEAi, (vT'2C94tO7 Cm

ARKANSA$-WtM1T RIVEk BAZI. I

C-153411 bennett Spring near Capuli n., 10 - 19' - Gao, a

:2< 33': Dr' Cisarron. toe, nsa' Gut Nt' 4' .,4 '1942-"'' -uiConRnv..

2.1540% Casiarror River tear Poso. NP 84, -. 462 (1926-19? -icsort ituet

0?226501" Ste Diso near Loga.. NM 1.44? 12.53: 1943-197-

0722680 Ue Rasero rear Logan. N. .3- (19-196 Pea rv C-
07226563

07.700C I Canadian River at Want. Np 1.3 284.00[ 11979. 1912-1912. Prior ti

91--g~ezomtor l¢a.

18.20 1(1939-19C2 r Por t
Icverletior c

Ute :a
2:.17: 1 963-1976

0722710C R-evelto Creek near Lqa,. W. 78f 33,98 I 1960-1978' 1,74-

0"22720(' Twrperos Creek near Sted. N 55C tc flo evst of (196-19 3 , .Co.viue
the tme 19

0722714C Canadian Paver above New Me--co. 12,61EI .2i tt: Ut

Texas state line in N. 88'aa

C-227448 Punta De Aqua Creek tear Channinq. TX 1.50C Ne flow "at of '96'-19"- 901 Utsortin.et
the t_. l

-

07227470 Canadi n River at Taooca, TX 14.712 191.630 (1969-?92. 2.3 ieoortcnje-

0729550 Tierra Blanc Creek above Buffalo Lake 536 61943-1954 -Ciskortoonuec

near tebar-qsr. TX 19 g197 I !'

0728002i Buffalo Lake near OUaerger. TX 5,9 (1936-1954:

7"296100 Tierra IsnA Creek belo- Sfalo en Ver' 1~ttlr !;v, 196-17 I - c.rrtrr
tear o~bar.er, TX nost of the tier icT2

07297502 Praire Do Town Fork Red Paver .. ar 'Ii 0.11 ;1923-194" I - ' Ocontina
Canyon. n.I 

!4

07297000 Palo Doro Creek at Airillo City (Bivins 6 2.72: :0942-1954' 1
SLais. I _________

SPLICO5 RIVET, BASIN!

08384000 Lake Sumer near Fort Susner, NIM 4.39C - 1
9
36
-1i7p -r ,

08384500 Paes iver belo Soner Dar. Nm 4.79C t:l.00 (1913-193, - Iric: ft
omleti'r i!

146.50C inr:.

0838500'0 I ram Suaner tNai Canal near Fort 31.50C I (1042<1943 -

08386001 I Pecne Paver near Aii. NO 11.3K 1)1.502 (193i-29'P (.PP

0639050C Rio Hondt at Diamond A tanch tsar 94- 5.29. 104 0- 1-6 -

08)9060( Te Rivra teservor near toiwell. w, 96C (Rio Hnd,' We vottentt
f,4 (Rock Arroyo 9.. etc pont 9(7-.o"P . -

A ....
068080: Rio andy beloa Diasrond 0 ttoh tear 96? 5.4"" (

1
t
6 4
.l3tp' -

06393203 toot, Arroyo at Ta Pvers keservoir 31 f3 I

near ho-wl. W5

0839330^ P000y Aroy. below Rock' Owar near 64 1.092 (16419k -

.1.-1I, NOI

06393603 North Sprinq iver at P We , NO 19.3 3' (19-lLt

0e394161 Pco. tie near tarit t :3,62: .rt at a 1 .
Ivi statlit or"

3839401 Rio Pehie at old viahest Cridire i 1.": .2' :4'-1' I
near faosr Ol'tn .NO

083951'I e Rver near Late Artou. NN 14,"Kr IF-,"," i.IC.i -

n5397606 tio rl~ near Otnien. NO '.0 4W 9r :-it "itt"n..r

NOts' LaonttO of Gqina Stationt ahoa or lioure

3-252



Natural Environment

unused at present. This water would be available under contract to the Interstate
Stream Commission. The reliable yield of Ute Reservoir is estimated to be
10-15,000 acre-ft per year.

Other major surface water resources in the project area would be available
only by purchase of water rights or lease of water from existing users. Development
of these surface water resources for purposes of the proposed project M-X would
require retiring existing uses of the water. Water in Lake Meredith in Moore
County, Texas, must be purchased from the Canadian River Municipal Water
Authority. Rights to water flowing or in storage along the Pecos River in New
Mexico would have to be purchased or leased from irrigation districts. When
contemplating the acquisition of water from the Pecos River, it is important to
purchase or lease water rights that are of relatively senior priority, in order to
assure the availability of water in times of short supply. In addition, without prior
treatment, the quality of water in parts of the Pecos River may not be satisfactory
for the purpose of the proposed M-X project.

Administration of Water Rights (3.3.2.2.1)

New Mexico

Systems of Water Appropriations. All surface water and ground water in New
Mexico belongs to the public and is subject to appropriation for beneficial use.
Beneficial use is the basis, measure, and limit to the right to use water, and priority
in date of appropriation gives the better right. The administration of water rights in
New Mexico is under the jurisdiction of the state engineer as set forth in provisions
of the constitution and statutes of the state, by adjudications of the courts, and by
terms of interstate compacts.

Surface water throughout the state of New Mexico is subject to regulation by
the state engineer under the 1907 water code (New Mexico Statutes, 1953,
Annotated, Volume It, Part 2). Groundwater in certain areas of the state is also
subject to control by the state engineer under the groundwater code enacted in 1931
(New Mexico Statutes, 1953, Annotated, Volume II, part 2). The authority of the
state engineer exists only in so-called "declared undergound water basins," basins
declared by the state engineer to have reasonably ascertainable boundaries and for
which management controls are necessary. The state engineer may declare an
undergound water basin without obtaining judicial approval. At the present time,
there are 27 declared underground water basins in New Mexico, encompassing
approximately 59 percent of the land area of the state.

Four concepts of New Mexico water law are important to consider in the
selection of an available source of water for Project M-X. First, water rights are
considered to be property rights; as such they may be transferred, sold, or leased.
Second, water rights are not necessarily appurtenant to the land on which the water
is diverted or extracted. One may own a water right that permits pumping of water
from one groundwater basin and applying the water to beneficial use in another
basin.

Third, the mining (overdrafting) of groundwater basins is permitted in New
Mexico. The state engineer decides whether the groundwater in a particular basin
will be mined. In a mined basin, the state engineer determines the rate at which the
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groundwater reservoir will be depleted. The lowering of water levels in a mined
basin caused by the pumping of groundwater by relatively junior appropriators,
together with the resulting increase in pumping costs and decrease in well yields,
does not necessarily constitute an impairment of the rights of relatively senior
appropriators. Finally, New Mexico water law does not establish a priority of uses
for water, so that use of water for irrigation is as appropriate a beneficial use as is
the use of water for municipal and industrial purposes.

Status of Appropriations. All or part of five declared underground water
basins are present in the project area. Four of these, the Canadian River, Fort
Sumner, Penasco and Roswell Underground Water Basins, are classified as stream
connected, in which ground-water extraction may result in a decrease in the
discharge of surface streams in the basin. No new permits to appropriate
groundwater in these basins are allowed by the state engineer unless the immediate
and potential effects of this appropriation are offset by the retirement of existing
surface water rights.

In the Portales underground water basin, mining of groundwater is permitted
at rates set by the state engineer. This basin is probably fully appropriated except
for about 5,000 acre-ft per year in the sand hills in the eastern part of the basin
(Jim Wright, New Mexico State Engineer Office, 1979, personal communication).

Outside of these declared basins in the project area, the drilling and pumping
of water wells in unregulated. However, it is reasonable to assume that the state
engineer may declare a new basin in an area where relatively large new uses of
groundwater are proposed.

Surface water in the project area is fully appropriated except in the Arkansas-
Red/White River Basins. About 10-15,000 acre-ft per year from the Dry Cimarron
River may be available for appropriation. In the Canadian River Basin, Ute
Reservoir has been designed to hold 200,000 acre-ft of conservation storage, the
maximum allotted under the Canadian River Compact, when spillway gates are
installed. These gates have not been built yet, although bonds for most of the
construction costs have been authorized by the New Mexico Legislature. The
present conservation storage capacity of Ute Reservoir is 90,000 acre-ft of
unappropriated rights. It may be possible to divert streamflow in Revuelto Creek
(approximately 35,000 acre-ft per year) until such time as spillway gates on Ute
Dam have been installed (Slingerland, New Mexico Interstate Stream Commission,
1980, personal communication).

The Pecos River in New Mexico is generally believed to be overappropriated.
The Carlsbad Irrigation District, south of the project area, has the oldest priority
(1887 and 1888) for large quantities of direct flow in the river. The District also has
the right to store 300,000 acre-ft per year in Los Esteros Reservoir and Lake
Sumner, with a priority date of 1906. By stipulation, the Fort Sumner Irrigation
District in northern De Baca County has the right to divert the first 100 cfs (35,000
acre-feet per year) in the Pecos River. This water is released from Lake Sumner.

Other uses of water from the Pecos River in the project area either are small
or have relatively junior priorities. Included in this latter category are rights to
pump groundwater in the Fort Sumner and Roswell underground water basins. The
U.S. Supreme Court, in the suit between Texas and New Mexico regarding the Pecos
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River Compact, has defined the provision of the Compact regarding 1947 conditions.
New Mexico, in maintaining the flow entering Texas that was occurring in 1947,
must account for river losses due to development of groundwater in the Roswell
Basin as of 1947. The full effect of depletion in the surface flow of the Pecos River
due to pumping in 1947 may not yet have occurred. When rights in the Pecos River
are adjudicated as a result of this suit, many groundwater rights in the Fort Sumner
and Roswell areas may have to be retired (Slingerland, 1980, personal communica-
tion).

Texas

Systems of Water Appropriation. Surface water within a defined watercourse
in Texas is public water and is subject to appropriation for beneficial use.
Beneficial use is the basis, measure and limit of the right to use water, and priority
in date of appropriation gives the better right. Besides priority in date of
appropriation, the following priorities for types of beneficial uses are also appli-
cable: (1) domestic and municipal; (2) industrial; (3) irrigation; (4) mining and
recovery of minerals; (5) hydroelectric power; (6) navigation; (7) recreation and
pleasure; and (8) other beneficial uses. Whether priority by date of priority by use
takes precedence has not been decided by Texas courts. Surface water rights are
adminstered by the Texas Water Commission of the Texas Department of Water
Resources. An adjudication of water rights in the Canadian River Basin in the
project area is underway, and a report of water-rights claims has been issued (Water
Rights Adjudication Section, 1980).

Groundwater in Texas belongs to the individual landowners and is, therefore a
private right. Texas courts have followed unequivocally the "English" or "common
law" rule that the landowner has a right to take for use or sale all the water he can
capture from beneath his land. Owners of land overlying defined groundwater
reservoirs (i.e., the Ogallala aquiffer) may voluntarily adopt well regulation through
mutual association in underground water conservation districts.

Three underground water conservation districts have been created in the
project area. Only two of those districts, North Plains Ground Water Conservation
District No. 2 and High Plains Underground Water Conservation District No. 1., are
active. These districts are headquartered in Dumas and Lubbock, respectively, and
have jurisdiction in part of the project area. The principal rules established by the
districts that control use of ground water are the required minimal spacings for
wells. The spacing between wells depends on the design discharge of the well, as
measured by the inside diameter of the pump column. For example, in the North
Plains Ground Water Conservation District No. 2, a proposed well with a 10-inch or
larger pump must be spaced at least 500 yds from the nearest well. Other wells of
the districts prohibit the waste and pollution of water.

Status of Appropriations. Surface water in the project area is considered by
state authorities to be fully appropriated. Existing surface water impoundments
control most of the developable surface water supplies. In the Canadian River
Basin, the Canadian River Municipal Water Authority has rights to use approxi-
mately 150,000 acre-ft per year from Lake Meridith for municipal and industrial
purposes. Their permit is subject to the provisions of the Canadian River Compact,
which will not be enforced until Oklahoma builds more reservoirs for conservation
storage. In the Red River Basin there are water-rights permits for both Bivins and
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Buffalo Lakes, although springflow that once supplied Buffalo Lake has dried up
(Settemeyer, Permits Division, Texas Department of Water Resources, personal
communication, 1980). In the Brazos and Colorado River Basins surface runoff is
not sufficient to administer under a system of water rights (Haisler, Permits
Division, Texas Department of Water Resources, personal communication, 1980).

East of the project area in Hansford County, Texas, the Palo Duro River
Authority of Texas has rights to approximately 10,000 acre-ft of water per year in
Palo Curo Creek for municipal use. A reservoir to store this water has been
permitted but has not been constructed (Water Rights Adjudication Section, 1980).

Air Quality (3.3.2.3)

Meteorology

The climate is semi-arid with dry winters and is transitional between the
desert to the west and the humid coastal regions to the east. Precipitation varies
widely in location and amount throughout the year. Flash flooding is common
locally. Tornadoes may occur from May through August. Dust storms occur
frequently in the spring and are associated with frontal passages. This area has the
highest incidence of naturally caused windblown dust in the United States (Table
3.3.2.3-1). The study area has good vertical mixing and small potential for high
concentrations of gaseous pollutants.

Air Quality

The federal, Texas, and New Mexico ambient air quality standards are
presented in Tables 3.3.2.3-2 and 3.3.2.3-3. In addition to the federal standards,
Texas has adopted more strict short-term particulate standards.

The New Mexico particulate standard is identical to the secondary federal
standard. As for gaseous pollutants, the Texas and federal standards are identical;
the New Mexico standards are stricter than the corresponding federal standards.
The federal primary annual and 24-hour particulate standards have been exceeded at
several locations in the study area; e.g., Lubbock, Texas, and Hobbs and Clovis, New
Mexico. Sulfur dioxide, ozone, and carbon monoxide levels remain below standards.

Mandatory Class I areas (no degradation permitted) located in the air quality
study area of New Mexico and Texas are Carlsbad Caverns, White Mountain
Wilderness Area, Wheeler Peak Wilderness Area, and Pecos Wilderness Area. The
air quality study area boundary and Class I areas are shown in Figure 3.3.2.3- 1.

One Class II area (some degradation permitted) in the study area is recom-
mended for consideration for redesignation to Class I status, the Capulin Mountain
National Monument in New Mexico.

Mining and Geology (3.3.2.4)

Sesmicity (3.3.2.4.1)

No active earthquake region is in the study area. Only minor damage can be
expected to occur from distant earthquakes.
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Table 3.3.2.3-1 Monthly percent frequency of dust
observations in the Texas/New
Mexico regions.

PERCENT FREQUENCY 1

MONTH

CLOVIS CLAYTON AMARILLO LUBBOCK

January 1.400 2.400 0.700 2.900

February 3.100 0.620 2.100 4.500

March 6.000 3.348 3.400 7.700

April 5.500 1.541 3.200 7.600

May 2.700 0.427 1.100 4.500

June 1.500 0.284 0.700 2.800

July 0.500 0.061 0.300 0.500

August 0.300 0.061 0.100 0.200

September 0.700 0.346 0.400 0.500

October 0.600 0.065 0.400 0.500

November 1.000 0.068 0.600 1.400

December 2.000 0.304 1.300 3.400

AnnualAveag 2.100 0.610 1.200 3.100Average

832-3
'The percentage of hourly weather observations in which

dust is reported as a restriction to visibility.

Source: Orgill and Sehmel (1975).
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Table 3.3.2.3-2. Summary of National Ambient Air Quality
Standards (NAAQS) and Texas/New Mexico
Ambient Air Quality Standards.

POLLUTANT AVERAGING NAAPS TEXAS NEW MEXI C
TIME PT.IMARY SECONDARY STANDARDS STANDARDS

Total Suspended Annual 5 g- Same as
Particulate Matter (Geometric Mean) 756 6 NAAQS 6C

Total Suspended 24-houri 260 ug/. 155 .gqm 5 150 ug'ir

Particulate Matter - 15C

Total Suspended
Particulate Matter !-hour:- 400 ag/r 1;,.

Total Suspended 39hour 200 N,'A
Particulate Matter -2

Total Suspended
Particulate Matter 5-hour -- 10C 'P

Lead Quarterly Same as Same as)Arithmetic Mean) 1- N;LQS NAAQS

'Secondary annual NAAQS TSP standard (60 ug/ir ) is a guide for assessing
state implementation plans.

2
Not to be exceeded more than once per year.

Not to be exceeded any time by any single maior stationary source
or group cf sources located on contiguous property.
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Table 3.3.2.3-3. Summary of National Ambient Air Quality Standards
(NAAQS) and Texas and New Mexico ambient air
quality standards for gaseous pollutants.

NAAQSTEXAS NEW MEXICC
POLLUTANT AVERAGING TIME _______...Q..XA EWEXC

P PRIMARY SECONDARY STANDARDS STANDARDS

Carbon Monoxide 8-hour! 10 mg/ir Same as primary Same as NAAQS 9.7 mg 7
(9 ppm) standard (S.7 ppz.

1-hourl 40 mg/m 15 mg n
(35 ppm) 13.1 pp..

Carbon Monoxide 8-hour
1  

20 mg/m
above 5,000 ft MSL (9 ppm)

1-hour
1  

40 mg/m
3

(35 ppm)

Ozone 1-hour2 235 Lg/y
1  

Same as primary Same as NAAQS 116 .g'r
(0.12 ppm) standard I(e.06 ppr-

Nitrogen Dioxide Annual 100 ug/m
3  

Same as primary Same as NAAQS
(Arithmetic Mean) (0.05 ppm) standard

Hydrocarbons 3-hour 160 ug/m
3  

Same as primary Same as NAAQS
(Corrected for (6-9 a.m.) (0.24 ppm) standard
Methane)

Sulfur Dioxiae Annual 80 ug/m
3  

Same as primary Same as NAAQS 52 .g
(Arithmetic Mean) (0.03 ppm standard (0.02 ppr.
24-hour

1  
365 ugfma 260 gr

t
r

(0.14 ppm) (0.10 ppr
3-hour

1  
none 1,300 Lg/mr Same as NAAQS

(0.5 ppm)

:370

'Not to be exceeded more than once per year.

'The ozone standard is attained when the expected number of days per calendar year wil a maximurr.
hourly average concentration above the standard is equal to or less than one.
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Minerals (3.3.2.4.2)

The major minerals are oil, natural gas, sand and gravel, natural carbon
dioxide, lime, and scoria. Potential deposits of copper, gold, uranium, potash, salt,
high calcium limestone, vanadium, and diatomaceous earth have been identified.

Sherman and Cochran counties in Texas, and Roosevelt County in New Mexico,
contain giant oil or natural gas fields and have been continuously explored for many
years. Several counties in eastern New Mexico remain largely unexplored for oil and
gas, mostly because they do not contain favorable source and reservoir rocks.
Figure 3.3.2.4-1 indicates areas of oil and gas and uranium potential.

Tables 3.3.2.4-1 and 3.3.2.4-2 present the value of mineral production in the

study area by county.

ayas(3.3.2.4.3)

Texas/New Mexico playas are intermittent to permanent ponds forming in
wind-deflation basins filled by surface runoff after rains, and are not associated
with any major drainage systems. The lakes vary in size and depth, ranging from
several feet to several miles in diameter, and from inches to feet in depth. The
larger playas have been excluded from the suitable areas.

Vegetation and Soils (3.3.2.5)

Much of the study area has been previously cleared for agricultural purposes.
Most Texas counties have over 50 percent cropland, while much smaller percentages
occur in New Mexico (except for Curry County).

The undisturbed natural vegetation of the study area is limited in extent, and
is composed mainly of fast-growing prairie grasses, including blue grama grassland
and mixed grama grassland vegetation types, which have moderately fast recovery
potential (Figure 3.3.2.5-1). Uplands, canyons, and riparian areas are dominated by
woodlands with large shrubs and small tress. Characteristics of natural vegetation
types are summarized in Table 3.3.2.5-1.

The study area has two major soil types, Alfisols and Mollisols. Found on
gently undulating upland surfaces, both are alkaline, generally fertiie, and suitable
for irrigated crops. Aridisols occur in only small regions. Figure 3.3.2.5-2 shows
soil groups in the study area. in general, erosion potential from wind is high.

Wildlife (3.3.2.6)

Common and Typical Species (3.3.2.6.1)

Wildlife is a subset of Great Plains fauna. Animal species diversity is limited
due to low habitat diversity. Diversity increases in the northwest and west central
(near Santa Rosa, New Mexico) portions, due to increasing topographic relief as well
as decreasing aridity. The southwestern portion is arid grassland. Amphibians are
most common in riparian habitats and include toads and salamanders. Reptiles are
found in all habitat types. The vast majority of bird species are found in the
riparian habitats. However, others congregate in the canyon/upland habitats. The
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mammals include opossums, shrews, bats, armadillos, rabbits, rodents, carnivores
(such as coyotes and foxes), and hoofed animals (such as mule deer, white-tailed
deer, and pronghorn). Tables 3.3.2.6-1, 3.3.2.6-2, and 3.3.2.6-3 show all terrestrial
animals that may occur in or near the study area, whether rare or abundant.

Game Animals (3.3.2.6.2)

Big game species are mule deer (Figure 3.3.2.6-1), white-tailed deer (Figure
3.3.2.6-1), pronghorn (Figure 3.3.2.6-2), and, at the edge of the area, barbary sheep
(aoudad) (Figure 3.3.2.6-3). Important upland game (Figure 3.3.2.6-4) include
mourning dove, bobwhite, scaled quail, pheasant, lesser prairie chicken, turkey, and
cottontail rabbits. Much of the Texas study area is cropland, which supports such
upland game as pheasant and bobwhite. Most game birds live in canyon/upland
habitats. Beaver, muskrat, raccoon, badger, skunk, coyote, fox, and bobcat
comprise the majority of furbearers trapped or hunted. Playa lakes are important
habitat to migratory ducks, geese, and other waterfowl along the Central Flyway.
Several national wildlife refuges are located in the region, providing a high-quality
habitat for migratory and breeding waterfowl.

Aquatic Species (3.3.2.7)

Aquatic Habitat (3.3.2.7.1)

Playa lakes are the major aquatic habitat, but biotic diversity is limited by
harsh conditions (e.g., periodic drying, high salinity, wide fluctuations in water level,
and agricultural and oil field pollution) (Figure 3.3.2.7-1).

Aquatic Biota (3.3.2.7.2)

Twenty-eight fish species in the area have some commercial or sport value
(Table 3.3.2.7-1). Several minnow species, game fish species, and rough fish are
found in the river systems, reservoirs, and ponds. In many areas, highly mineralized
or intermittent waters allow only native and other undesireable introduced fishes
such as carp, carpsuckers, and redhorse to survive. The most significant sport fishes
are largemouth bass, catfish, and sunfish. Few endemic species occur because of
the temporary nature of most aquatic habitats.

Protected Species (3.3.2.8)

The term "protected species" applies to rare, threatened, or endangered
species that are condidates for or already included on state or federal lists. For
ferderally listed, proposed, and candidate species, Section 7 consultation under the
Endangered Species Act of 1973 was intiated with the U.S. Fish and Wildlife Service
by the Air Force on September 3, 1980.

Plant Species (3.3.2.8.1)

No federally protected plant species occur in the study area. Kuenzler's
barrel cactus (Echinocereus kuenzleri) is the closest federally listed endangered
species, and it is known to occur in the Sacramento Mountains, southwest of the
study area. State-proposed protected species do exist and are shown in Table
3.3.2.8-1. Their spatial distribution is shown in Figure 3.3.2.8-1.
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Table 3.3.2.4-1. Texas mineral production in 1976
by county within the study area.

PERCENT OF

COUNTY VALUE MINERALS STATE TOTAL
($18.1 BILLION)

Bailey W Stone

Cochran $169,270,000 Petroleum, 0.9
Natural Gas

Dallam W Natural Gas

Oldham $ 4,496,000 Petroleum,
Natural Gas 0.02
Sand & Gravel

Parmer W Stone

Sherman $ 42,439,000 Petroleum, 0.2
Natural Gas

Hartley W Natural Gas

Deaf Smith W Limestone
(Caliche)

3221

W - Figures withheld to prevent disclosure of single
company production; state totals do not include
county withheld values.

Source: Minerals Yearbook, 1976.
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Table 3.3.2.4-2. Value of mineral production in New
Mexico by county within study area
1976.

PERCENT OF

COUNTY VALUE MINERALS STATE TOTAL
($2.5 BILLION)

Chaves $20,387,000 Petroleum, Natural
Gas, Sand and Gravel, 0.8
Stone

Curry W Sand and Gravel

DeBaca W Sand and Gravel

Harding $ 80,000 Carbon Dioxide 0.003

Quay W Sand and Gravel,
Stone

Roosevelt $19,048,000 Petroleum, Natural 0.75
Gas, Stone

Union W Pumice, Sand and
Gravel, Stone

3222

W - Withheld to avoid disclosing proprietary data; state
totals do not include county withheld values.

Source: Minerals Yearbook, 1976.
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Table 3.3.2.5-1. Major vegetation types in the Texas/
New Mexico study area.

TYPE GENERAL LOCATION COMPOSITION SOURCE OF
PRESENT DZSTNFBANCr

Blue grams grassland Clay-clay loam soils, Blue grams, buffalo grass Agriculture, grazing
north-northeast portions

Mixed grama grassland Silt loam-sandy loam, most Blue grama, side-oats Agriculture. grazing
of high plains grama, purple three-ar.

Bluestem grassland Sand' soils Little bluestem, side-oats Grazing, agricu ture,
grama, sand bluestem, oil faelds
sand sage, shinnerv oak

Mesquite grassland Overgrazed grassland Honey mesquite, blue grams, Overcrazinr, 3P'
little bluestem

Sand dune vfqetaon Sand Shinnerv oak, sand sace Grazing, nurtinf, C F%

Desert grassland Western edge, dr, high Black arama, tobosa grass, Grazing, nuntlrn, \

plains fluff grass, soar-tree
yucca

Chihuahuar, Desert Southern edge, high plains Creosote bush, black arams, j Grazinc, nuntinc. ,R',F
scrub bush muhly

Upland and canyon Gravelly loa., rolling to Juniper, mesquite, oak Grazing, nuntinz, P',
oreak vegetation steep slopes

Riparian woodland Stream valleys Cottonwood, hackberry, Huntinrg. crazn.
willows, mesquite, caming, OFs
tamarisk

Floodplain vegetation Salty floodplains Alkali saccaton, giant Graz-nQ, ONR-
dropseed

Playa lake wetland I Plays lakes or, high plains, Buffalo grass, wheatgrass. Acarcultur, cra:zmc
clay o1ls cattail, oullruh,

willo.
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Table 3.3.2.6-i. Amphibians and reptiles of the High Plains of Texas
and New Mexico by habitat type. State or federally
listed endangered species are not included.

HABITAT TYPE

Ct6 H KA SPECIES HNKq -'"_____
CIPALAN CANYON DESERT DUNE MESQUITE AGRICULTURE

UPLAND SCRUB SCRUB RASSLAND SNORTUMSS

Salamanders. Froqs and Toads

Tiqer Salamander Afflfstaya taqrina X

Plains Spadefoot Scapiuops bombifrOns X X X S

Western Spadefoot S. hamondi X X X

WOodhous* Toad Bol wodhousel X

t;eat Plains Toad a. co narus X X X I X X

Green Toad S. debiLs X

Red-spotted Toad #. pucacus X X X

Sullfrog Ran c4t.sbe.an X

Plains Leopard Froq . :a' S U

Turtles

Common Snapping Turtle Chelydra srpenezna S

Yeiio. Od Turtla e ne.( ravn flX esens S X

Pond Slider C. scrpta X

Ornate Box Turtle Iorrapone OMate 
X

C lar Hed Lizard chroaphyru8s ollarl$ X

Roond-tailed Hom Lizard Shy-of s West= X x

Lesser Earlos. Lizard RolbrOok.a oulata X X I X

Side-blotched Lirard 'ta sangbr'Ai. X X I X X

Eastern Pence Lizard S. undulatus X X X X X
Great Plains Skink f. ObsOlet.s S X X

Tesas Spotted WihptaLi C. gularls X X X

Zheckered ehiptasi C. teSeeIars I I

Chhuahoa Wh1ptai C. orsanquis X _ _X

Soaks.e
Cherkered Garter Snake r. msciana X E

Toes blind Snake L. dulci. S X X
Western Hognose Snake Haterodon naes cus
Preirie Inq-neclked Snake DOadophis puncearus X ]

Yelli-bllied Racer Coluber constrictor X X

Coecr~tUp Nasticaphls flagellum I X X X
Glossy Snake Arizona eagane I X X X

slallena P.EUOph,s seI~lnolor S X X X U X

Gret Plains Rat Soake Slapho quttara X

Central Plains Milk Snake Lampropeltzs eraJnguu S S
Knqemoke 4. qetulus I S S E

Great Plains Gro nd Snake Sonora epascope I
Lonq-nosed Snake RhIno ehslus Zecont&. X I S
Plains Plaek-headed Snake ?anrsC1a mgrcepa X I X X I
Texas Might Snax* NVpsxqjen4 corquat.s X

=et 9,4&saa& $iruu catenatu__ . K
Pri~eRattlesnake C.-ofalus ixxdl X x

Westn Diam ondback Rattle- C. atrom X X

snake K

Inludee se&nnery-oak and ad se dune.
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Table 3.3.2.6-2. Birds of the High Plains of Texas and New Mexico by
states and habitat type (Pg. 1 of 3).

KLAZITAT TYPE

CsOMV 4AJ.1 SPECIES YP STATUS RIAJA ANYo" OEIT -VLSI IS~tT IMe~s aGC~

Loons and Grebes

E.." 5'.. Podurps W29u.KiiS M5
Pia-kuile.d ;lsba Pedu~cab.S podu-Ps 4Y:. X

Herons, Egrets and Ibis

Great Blue.0 Hrof Ardea horodias K?. K

51a.u-ron-d Night Heron YVctzrar nycticcrar K:.

Swans. Ducks and Geese

...~ do oos. 3K-.C. Ka.-d-1a EW

;ad. 'Ia. srpnMWB X
Awaruca .tdq-u A. nr~cana MYLB X

PunaUA. ist. MYth
;r ......nqed Tsai A. -rSc -aolunns 'KSY .
5lu-euqdTa A. 1-...r 'KYLB
.u-nnZa Ta7 A. :yaaopter. 4SSuSS
ihov1Cr A. Itse.E 1K~W X

R .dd AvChV.a -~ru-ao n.SFW X
;Unvsac A. _Iuunr -- MSW X

L.ee..n S-aP A. W--nu MASW X
.UKKfoo.d 3~.Pk a! lb-oa 4WS

Ruddy DuCk Oseura aauXnfSFW X

Hawks.* Eagles. and I
..rkey VJulture :.chartee ..ra 4YSuk

3h~rp-kkuKK.d MARS- Accupute strudeut MSuW X

23595c 4-Wk A. coper: . K
Red-, u-d .ac S urec, :aeaucensus MYLE -

AOuRS- -Q ~d He"5 a. :aqopus MFW X

,;olden Iaqle Aquu- chryueaeos YLB
4arnS Sank' Cuteus :uaeeu 4.FuWR KI
P--u te -c-n Fl1O "fhca-us MSWB

Gallinaceous Birds

3-aled 2.asil aIL.P.pa. equa YL K K K KK

Wkkq-r-eked Pheasant Pha-unus OAIcKA cue YLB X A
Kus Graod. 1'..k.y qOjesqrua YUipaO 5t

Cranes, Ralls and
Galljl ue S

S..dhull -'rane !,us c...d.nsue KsE KH

Shorebirds

SKowy Plover C IrerusendriuAs Sue K

O-=n Snip* C.tu ;.4.-ng! qo MSF-u K

:..usq-bule Ca uegnius aRmrirAlus MSuFwa K
5i atenKetwi rruK qm e1- ....u. 4MSth K
3.nrd', Sandpiper Calud - bK.. duu MSSufE K
LAnst Sandpiper : . - nunu;' MASW KWe.torn . andpmpen C. .euru MSS.F K
Aercak Aroce Ae.urv-oetra M-rc.-a M~uFB X
5iAck-nrKSd It11 Musantpue 'KrCfuS 4S~uF5 X

Ansr'n , -oarpe Sefasu ..P.Cr-oI., 4S uF9 K

Gulls and Ters

SnklldGull Larae del wr nne mSSuW8
SLack ?.rn C1.Ido.iR nuqer MS F K

Pigeons anid Doves

Rock DoS. Pl550r, Columba 1ucIa YLE X
Hmnq DOne Zensld. Macroarg YEI
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Table 3.3.2.6-2. Birds of the High Plains of Texas and New Mexico by
states and habitat type (Pg. 2 of 3).

'FicN SCOOS a ;RS

Ow Is

5-rn?,.- :"tO .5 C

Scess 4urned -,. Cuo0:r.zsu L
barreifq -. C1osOsCA~a L

Goatsuckers and Swifts

Soefln ...nw O~~C. aprS~S .

4hitt- , :r -tod i&- 4--ratS .. r .. .. a SOFAS

Wood pececers

CannonY' Xlce apt usC
1e1a-t-l-d Sap u... spbyr'p- Vu 0CS SW

LaWo-S.ud ope-re ?;OO030L05 fB C

Flycaterlers

Western V rqzird n---bu .eto~ mssuFB C

S a Thoee sly--i .. V,. Myt C C

destern.'y~b~ Espuiobab t:tosM SF
We tern Wood F-est :I-tp-m -lod do5Lt

Larks

jotted LarK creecphsa AcPstriS OLS

Seal 10.3

souqn- ibq~d S-1.ls St.14jidptmtyt ruib SS.uR
3-1 Z.110. Hirando ruMcSSUFB X

Crows and Jays

81.- a~ Syncit zriet~At S51w X
Steller.. Z.y 2.m*OC 1W X
sCres Jay apbcorbm. 4orusrn XS

:hteombm Raen ZrvS 0ptoleubuo YLE C X X X I

Zas -. Cv c . brrhrvco XIAC
P-.oyo ZaY Sp..norjun, .Ceplu 058w X X

Wrens

H03use Wrenl Jt-oldyt.. .d..ES

Lanqeilled nar,. Wren --scettcrus palastrie MEWv
Rock Wren 43.5 OucX Xboto ~ A

!ockingbird. Catbirds
And Thrashlers

40tsstqbird -11- .pivqiottoC MYth X
..q. "?fla-te Dr0sospt.s moeaus AME X CX

Threshles and Bluebirds

b.in ?urdus maqrAccrioe MYL I
Sw nsoes Th ush cacherum Ostuista MIN I
tasternt al..brd $I *I - Saimi , ~ a 'Y

1fltSain 4ia.bitd S. burrsieo~doe CREWv X X

rnAtcatcherS and

D-ryGmCct~tgl P01iOPCII4 asOrul.. MUMflif

XKincgletsd Xinqlet ftqv!iC calandsia CIBA X
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Table 3.3.2.6-2. Birds of the High Plains of Texas and New Mexico by
states and habitat type (Pg. 3 of 3).

HAIThT TYPE

:OWHt4 HAW SPECIES SMe SThJS S" I DN- KSu-

'.PP4 SABS AS-RB PASS I

Pipits

Spraque's P-:;AA A. Sp-agu.- %SF'W

-.d., W-9in BomAcAUS' *dr.rue m6r4 X A

Shr, kes

Lnqq..d Snr,. LAnIJ ud-c-aA YEA K X X

Starling

Sterling Sturnus AU Asrls MYL A

V 1reos ,t

Warbl.-

91.. . White Watolor YflA.ta -er.. MS1a A
.3ASflvil- . ble V.- vote ruf-cpv2 .4s 6X I
Y I.' - Warler .nrie.ncz SSuE K A

.o -. Ped AWb0e- D. V-ront. mAS A X
flcGl avr , sbl- -1 .o~~. 1- .- 6r A

Ye -- that 5ochy. ttAAIAP, 4:YS. UPSS A
W h ...~ lAbet AIJOA Xu:: S

Weaver Finches

A.... Sparro P..., 505C:AU YEA

Meadowlark

E. tern MeadolarK St r...1. agn YEAA
neter,, meadowlar S. o-glecta YEA A A A X. A

Blackbirds and Orioles

Red-E.qed OLinokb,rd Aqeli.~. phoeu.n. YES K I A
EWoft:eP OVIOL. rct*~sS 1.4b.14 MR5 A
sr~ce, I si.AAE:?d E.Ph.pus cyaflocepA.u my KY A
a.t- te'ied GrSaQaI Qiscla .. MU -A.. L A
Cmmn G.rcXki quscl ASAA'1 165 A
Btow-h..dod Cowbird NaIotCig:. sCa MYEA 0

Grosbeaks. Finches,
Sparrows and Buntings

Blue tse G A Prrn.b* u~c *rule P65bPa A A
Lafl1 I Suntinq P.seA*1. amoort. Musr A
OnAIA5."l Spite. n, -t."n MRS.t5 A X
Eveing~ Grcsbe.k Hesperaphenh msertzna MAPW A
mose rxest Carp".r an,,nA YLA A A A A
1. , 1. *in Card lis panus HYL A

Lasser roltiAOAP C. pseeri. AL A X
=zueedad ?awfta PapJje rttehefimu YL A

LSek iUatnq C.I&MSPsam ma,ncorys msAAP A A A
L,rk EsiTS. Chefidostee grsinwran .4 h A A K A A A
*eeSu' $part-. Apaee*,u1. A A

netk-.yed JWAAS jao hyemals Vrv A

CLay-colored swerow S. 2*4114da l4st A
arewar, aSparro. S. brtweri PEWOWS A A A
whita.CtoSAed sperw~ Znetorcua linophaye MAL A A A
WIta-tbhromted $PG"-. Z. WIaAluS miPS A1 A
LinPcon-$ Sparrow mAsepoam lincolmi UPsr A A
so"g sparrow N. Ajodj* MYL A
Chostnut-cotilared [ongspm Caasrin srmta msli. A

-Includes shinnery-oak and mand "" dune. 4 Mig ratory ito, nut 091. or thrnuqb aea. il

IhmermaA Orflithoiegy Unton *Ua- d. S * teedang record in area.
s Spring tecde.1

tfltludes Apdwn'O Wrbler. Sn *sser recrds
S*Auumn record.
V Wnter records.
It R ecords thmuqlout year.
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Table 3.3.2.6-3. Mammalian fauna of the High Plains of Texas and New
Mexico by habitat type.

HABITAT ~P

:00" NME SPECIES TYPE RIPARAN Ca"YO" LDESERT DUNE MESQUITE MBGASABCI R
UPLAND SCRUB $ CRB, ,RJASS OGRS

Opossum

opoflS D~d.lpths Xiqnau x

Shrews

Ds. S rt v Ki otosorvs crawford. X X

Bats

Ca- Myoti, -'hOC_ vl.I'a
ton-lsqq.d Mytis M. volans X
Wa~tere Pi.atrlell. PpzstrsJ~u. hasp-.u X
?.eneend's Biq-tared sat Plecotus eo~nsanda X
Pall Id Bat AntMy~u* pal..dus X

Bq F.._ led sat tcroc~s K
PokeKted Fr.-tail~d aat 1.traac

Armadillos

Armadillo D.Syp.. - -vrzct- K

Rabbits

91&rk-tasll Jackrabbit Copua ca.llfornicus K X X K
Do~art cottontail, vr~az audubon, K K X K x
Sats*= Cottontail

3  
S. flor.daoos K K KX

Rodents

Thi tgen- Lined Ground Squirrel Spernopha~us tridecesnn-us
Spott ad Ground Squirrel S. .P' -oe K

:1 e-tailed Prairie OCq nonys h.dov-nan.. K

Plaifl Pocket Gopher Goomys bursarus X K X
Dlesert Pocket Gopher S.a.nroK

3.11oW-face.d Pocket G;ophxr Pappoqeon.,s castanops K
Silky Pocket Mouse Pereqnsrnus flavus X x K X K
plains Pocket Moose P. fla.scans K X K

M "Tias Pocket Moouse P. merr-an K X K
CisPid Pocket 4oo.. P. hipi. x K
Or~d's Kangaroo Rat D~podomye rd, X K X

Beafr Cator c.Andenas K
Flxe fara~ Mu~ PC hrodontomys Mootanus K K K K

Wtern Xavest MOUS* A. mqloi K K
Door "-o~ Peroevscue saforelataa K K K
Wita-Foot.d Muoss P. 2-opus K X. K
Sun Moos. P. boy",i x K
Mock 4oose P. d&tflcil- x I
Northern Gra...hoPPsr 140.. O3flhyinss lournqa to, X
Ni8pid Cotton Rat Szqodon hsp,dix K
So.uthorn Plains Woodrat Neocoma sucropus X K
White-throated Woodrat .V. uIb~qula K K X
1orway Bt RCtus no*#eqieoa K K
4UMOUS oiS -Nba ms~gc-1.8 x
Porcupine tre Chison Soreatum K K Xl

Coyote
2  

Can's ;Orr." K t X K K
SoIft Fo WVlpas -lox5 K
Gray Foe0. Urton clflflOagq*Ktcoi5 K
550000k I rocyon lOto, KX
Lohq-ta isd Weaslt V ol.a fr.naca K

Spotted Skunk SP.1eqale ;raoal,s N '
Bo2.1 7.1 ro5 rufas K K

Boofed AnilsB

Uhit.-tal, .. 'l ~ 0. 'nrvsnns x X
H ronhornj 

An lcaOCpr amer-iana 
K

RBegulated aS a forboarer.
3

Bsqulated as a predator.

)Regulated as a game aima.

*InkLedos shinnoty-oak and send @age dune..

Sources: Davs. 1974; rLudlay, at &1.. 1775. 3-275
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Natural Environment

Wildlife Species (3.3.2.8.2)

Three federally protected and 12 state-protected birds occur in the area.
Randall County is a stopover point along the Canada-Aransas migratory route for
the federally protected whooping crane. One federally protected mammal -- the
black-footed ferret -- may live in prairie dog towns in the study area but is probably
extirpated. A complete list and map of endangered and threatened animal species is
provided in Table 3.3.2.8-2 and Figure 3.3.2.8-2, respectively.

Aquatic Species (3.3.2.8.3)

Protected fish occur mostly in the Pecos River near Roswell, Fort Sumner, and
Santa Rosa, in the Canadian River near the Texas border, and in Ute Creek near
Mosquero (Figure 3.3.2.8-2). Thirteen fish and two frogs which are state protected
as well as one federally protected fish (the Pecos gambusia) may occur in or near
the study area. Seven state-protected reptiles are present.

Wilderness and Significant Natural Areas (3.3.2.9)

Wilderness (3.3.2.9.1)

USFWS-managed Salt Creek Wilderness within the Bitter Lakes National
Wildlife Refuge, New Mexico, has been designated a wilderness area by Congress.
Potential wilderness areas within the proposed siting region include Sabinosa and
Mescalero Sands (Figure 3.3.2.9-1), both of which are designated wilderness study
areas.

Significant Natural Areas (3.3.2.9.2)

Significant natural areas within or near the area are the National Grasslands,
six national wildlife refuges, two national monuments, 14 natural landmarks and two
national grassland leased in blocks for rangeland (Figure 3.3.2.9-1).
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Table 3.3.2.7-1. Fishes of the Texas/New
Mexico study area.

DRAINAGE
SPECIES 'AT ~ COMMON NAME STATUS pI C ,

;..plsozteus spatul~a alligator q ayr ~ . X

L. osseus longnose gar S.C X
flor"Soma cepedanum 

gizzard shad 
)Astuassax mexacanus Mexican tetra X X

Cucleptus elonaatus blue sucker X
Icciabuss buba).us smlisoutr, buffalo S.C. X. X

cyprlne.lus ibigwoutr Duffalo S..
niger blacyk ouffalo X

Carpoades carpuc river carpSucker X X X
Catostonus cojesersoni white sucker N X
Cyprinus carpio carp S.C X X X
G412a nigrescens Rio Grande Chub X X
Chrosomus erythrogaster redbelly dace X
Sesvtalus ArrosscuZacus craek chuc X X
Pnernacobius ssuraba21s suckermouth minnow X
Diond. ep.iscopa roundnose X
flybopsizs qracalis flathead chub X X
H. aestivalzs speckled chub X N N
)IybognarJhus plascitra plains minnow X X X
H. nuchalis silvery minnow X
Pieephalus vicIIAS bullhead minnow C X
P. promelas fathead minnow C X X X
Camposeomm anomalus soneroller X X X
Carassius auratus goldfish X X
Notropis jamaranus Rio Grande shiner X
N. lutrenais red shiner C X X N
N. strasineus sand shiner C X N X
N. girardi Arkansas River shiner X X
N. percobzomus plains shiner X
N. oxyrhynchus sharpnose shiner X
X. aduiserd- silverband shiner X
N. blennius river shiner X N
N. porter! chub shiner N X
N. buccula sisalleye shiner X
N. venustus blacktail shiner C X
N. vOlucelIus mimic shiner X
X. buchanani2 ghost shiner X
Boteanugonus chrysoleucas golden shiner C X X
Ictalurus punctatus Ichannel catfish S.C N N N
1. furcatus blue catfish S.C X X X
Z. melas black bullhead S.C )( X X
2. nata.lis yellow bullhead S.C X X X
2. Iupus headwater catfish X
Noturus gyirinus tadpole siadtom X
Pylodictis o2.zvaris flathead catfish x X N
Anguilla rostrar. American eel X
Fundu.lus kansse plains killifish X X N
T. Zebrjnus southwestern killifish X
Lucania perva rainwater killifish X
Cyprinodor rubrofluviatilis Red River pupfish N X
C. ap. Pecos pupfish X
Ganbusla affinis ms~quitofish X X
0. nobIlis Pecos gausbusia X
Moron@ chrysops white bass C X X
Microptorus saltnvides largemouth bass S
M. punetulatus spotted bass S X X
Lopomis gulosus warmouth S X X
L. auritus yellowbelly sunfish S X
L.. c&anllua; green sunfish S X X
L.. punctatus spotted sunfish X
L. micrOlophua redear sunfish S N X X
L. maerochirus bluegill S X N X
L. lswilis orange-spotted sunfish S X X
L. m~gslotia longesr sunfish S X X X
?oiwxis a,2nularis white crappie S N X
P. nigrosaculatua black crappie S X
Parca flavescans yellow parch S N
Xthoostosa lopidue greenthroat darter N
E. spectabil. orangethroat darter X
Stlaostodlon vitroun Walleye X
Porcine caprodea logperch X N
Porcine sucrolopida bigscale loperch X
AplodJinotua grunnlena freshwater drum S.C X N
moxostossa aofgeatum gray redhorse X N
xf. bairdl Red River shiner X

1199 A

P - Pecos

C - Canadian and Arkansas

Rf - Red

S - Sports C aConercial 3-283
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Table 3.3.2.8-2. Endangered and threatened fish and wildlife
in the Texas/New Mexico High Plains area,
(Page 1 of 2).

SPEZIES FEDERAL TEXAS NEW STATUS HUITA2
MEXICC

MAMMALS
Black-footed Ferret

(Nuatela nigripes) E E Resident Prairie Doc Towns

BIRDS

Olivaceous Cormorant
(Phalacrocorax olivaceus) T Occasional: Lakes, ReservoirE

Little Blue Heron
(Florida caerulea) . Occasional Breeder River Marshes

Mississippi Kite
(Zctinia f$ssissippiensis) Occasional Breeder Rlpariar. Woods

Black Hawk
(Buteogallus anthracinus

anthraclnus) E Casual Riparian Woods

Zone-tailed Hawk
(Buteo albonotatus) T Occasionnl Breeder Canyons

Bald Eagle
(haidaeetus eucocephalus) E E E Casual River Valleys

Osprey
(Pandion haliaetus carolinensis) T T Occasional Breeder River Valleys

American Peregrine Falcon
(Falco peregrinus ariatum E K E Casual All habitats

Whooping Crane
(Grus americana) E E T Casual

2  
River Valleys and Marshes

Interior Least Tern
(Sterna albifrons athelassos) E T Occasional Breeder River Valleys

Red-headed Woodpecker
(Selanerpes eruthrocephalus caurinus; T Occasional Breeder Riparian Woods

White-faced Ibis
(Plegadis chihi) T Casual River Valleys

sell's ViXee
(Vireo belli) T Occasional Breeder Riparian Shrubs, Woods

Baird's Sparrow
(Aamodramus bairdi) T Winter Resident Grasslands

McCwn' s Longspur
(Calcarius mccowni) T Casual Shortgrass

REPTILES

Central Plains Milk Snake
(Lampropaltis triangulum

gentilis) T Resident Grassland

Pecos Western Ribbon Snake
(Thamnophia proximus diabolicus) T Resident Edges of Ponds, Streams

Texas Horned Lizard
(Phrynosom cornutum) T Resident In Open Terrain

Senddune Sagebrush Lizard
(Sceloporus graciosus arenicolus) T Resident Active Sand Dunes

Texas Slider
(Chrysamys concinna texan) T Resident Rivers, Ponds

Spiny Softshell Turtle
(Mrlonyx apiniferus hartve1i) T Resident Rivers, Reservoirs

Smooth Softahell Turtle

(trionvx muticua) T Resident Rivers, Reservoirs

3-286



Table 3.3.2.8-2. Endangered and threatened fish and wildlife
in the Texas/New Mexico High Plains area,
(Page 2 of 2).

SPECZES FEDERAL TEXAS STATUS HABITAT

AMPHIBIANS

Eastern Barking Froc
(Hiactophrune august- fatrens) T Resident Limestone Recions

Blanchard's Cricket Froc
=Acris crepitans blanchardar T Resident Pond, Stream. Edges

FISHES

American Eel
(Anguilla rostrata) E Resident

3  
Rivers, Streams

Blue Sucker
(CYcleptus elongatus$ T E Resident Large Rivers

Gray Redhorse
(Moxos tome con gestu I Resident Rivers, larce Streaims

Mexican Tetra I
(Astyanax mexicanus) T Res'.dent All Water Bodies

Roundnose Minnow
(Dionda episcopa) Resident Creeks, Sprinas

Canadian Speckled Dace 
R

;(Rubopsis aestivals tetranemus) T Resident Rivers (Below Ute Dam'

Arkansas River Shiner
(Notropis gurardi) E Resident , Rivers, Streams

Silverband Shiner
(.otropis shu~mardi, E Resident Large Rivers

Suckermouth Minnow
(Phenacobius mirabilis) T Resident Streams with Grave. Bottoms

Pecos Pupfish
(Cyprinodon sp) T Resident Springs, Sinks, Ponds

Rainwater Killifish
(Lucania parva) T Resident Swamps

Greenthroat Darter
(Etheostoma lepidum) T Resident Vegetated Sprinos

Bigscale Logperch
(Percina macrolepida) T Resident Small Lakes, Rocky Silt Bottoms

Pecos Gambusia
(Gambusia nobilis) E E Resident Sinkholes, Springs

(Known from 6 localities)

E - Endangered

T - Threatened

Breeds west of study area.

2winters outside of area.

3
possibly eytirpated.
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Human Environment

HUMAN ENVIRONMENT (3.3.3)

The designated Texas/New Mexico region of influence (ROJ) is shown in Figure
3.3.3-1. It includes the Texas counties of Bailey, Castro, Cochran, Dallam, Deaf
Smith, Hale, Hartley, Hockley, Lamb, Lubbock, Moore, Oldham, Parmer, Potter,
Randall, Sherman, and Swisher, and the New Mexico counties of Chaves, Curry, De
Baca, Harding, Quay, Roosevelt, and Union. Geographic areas analyzed other than
the ROI include areas of analysis (AOA) and potential base site locations. Attri-
butes which cannot be logically evaluated at the county level (e.g., air quality) are
explicitly defined when baseline data are presented. Potential base sites are located
in the vicinity of Clovis, New Mexico, and Dalhart, Texas.

Employment (3.3.3.1)

During the past decade, employment rates in both Texas and New Mexico have
been above the national average. Most of the unemployment in both states has been
in the large metropolitan areas. In the Panhandle and South Plains regions of Texas,
the unemployment rate has been below both the state and national averages. This is
also the case in Curry County, New Mexico. This favorable employment condition is
expected to continue as both states anticipate growth of local markets as a result of
population influxes.

Texas

The state of Texas possesses the following economic characteristics:

o A growth rate more than twice that of the United States as a whole

o A predominantly metropolitan and young population

o An economy that is well distributed across diverse economic sectors,
with greatest emphasis in manufacturing and trade

o A low level of unemployment

Tables 3.3.3.1-1 and 3.3.3.1-2 highlight detailed employment characteristics
of the Texas ROL. The former table indicates the relative dependence of the
region's economy on four sectors--government, comprising 17 percent of total
employment in 1976; services, with 15 percent; agriculture, with 11 percent; and
manufacturing, the source of 10 percent of 1976 regional employment. The
government and services 1976 employment shares in the region were slightly below
those for the state and nation, while the agricultural employment share was more
than double the corresponding shares for Texas and the U.S. The region's
manufacturing employment share was two-thirds that of the state and only one-half
that of the nation. Table 3.3.3.1-2 presents nine year employment growth figures
and indicates that the Texas ROI has grown at a pace just slightly faster than the
nation although the state of Texas has grown at almost double the national rate over
the 1967-1976 period. All of the industries experienced growth rates above 2.6
percent per year except the agriculture and government sectors where employment
declined in both sectors by 0.6 percent per year between 1967 and 1976.

Figure 3.3.3.1-1 presents historic and projected baseline labor force in the
Texas ROI from 1974 to 1994. It shows a sharp increase in the amount of
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Figure 3.3.3.1-1. Historic and projected baseline labor
force in Texas 17-county region.
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Human Environment

employable workers from 1974 to 1980, then projects a short decline from 1981 to
1982 and then steady increase through 1994. Figure 3.3.3.1-2 presents the historic
and projected rate of unemployment from 1974-1994 in the 17-county RO. The
unemployment rate has remained very close to four percent over the past six years,
and is projected to remain at this level through 1994.

New Mexico

In the last half of the 1970s, the economy, population, and employment of New
Mexico expanded. But by 1980, inflation had moderated the significant economic
improvement of the past few years. Population growth was running at a 1.5 percent
annual rate of increase in 1977. Development of the state's energy resources and
the attractiveness of sunbelt living have been prime influences in this expansion.

Tables 3.3.3.1-3 and 3.3.3.1-4 highlight detailed employment characteristics
of the New Mexico RO. Tables 3.3.3.1-3 indicates the relative dependence of the
region's economy on three sectors--government, comprising 28 percent of total
employment in 1977; agriculture, with 13 percent; and services, the source of 12
percent of 1977 regional employment. The ROI government sector employment
share is 50 percent greater than that of the nation. The agricultural employment
share is three times that of the nation.

Manufacturing and services traditionally dominate a well-balanced economic
base; however, in the New Mexico ROI, manufacturing is only one-third, and
services only two-thirds that of the corresponding national employment shares.

Table 3.3.3.1-4 presents 10-year employment growth figures and indicates that
the New Mexico ROI has grown very little relative to the state as a whole.
Employment has increased by only 1.6 percent per year between 1967 and 1977 in
the region, but increased by 3.3 percent per year statewide. Government sector
employment increased by 3,151 jobs, greater than the total of all the other sectoral
employment increases combined; however, its average annual growth rate was still
less than both the state and national figures. Both mining and agriculture
experienced employment declines over the 1967-1977 period in the New Mexico RO.

Figure 3.3.3.1-3 presents historic and projected baseline labor force in the
New Mexico ROI from 1970-1994. It shows a sharp increase in the amount of
employable workers from 1970 to 1980 and projects a slight increase from 1982 to
1994. Figure 3.3.3.1-4 presents historic and projected annual rates of unemploy-
ment from 1970 to 1994 in the seven-county RO. The unemployment rate has
decreased slightly over the last decade from around six percent to 4.5 percent, and
is projected to remain at this level form 1982 to 1994.

Income and Earnings (3.3.3.2)

Income and earnings trends in Texas indicated growth in all economic sectors
during the 1970s. Nearly all sectors approached or exceeded a doubling of income
between 1970 and 1975. The Texas study area also showed gains in all sectors with
the exception of agriculture, which declined in the South Plains Region.

In New Mexico, only agriculture registered a decline in earnings during the
1970s. However, unlike Texas, manufacturing showed only modest increases, while
mining ranked as the fastest growing economic sector. Because of the state's
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Human Environment

energy resources, mining is expected to outpace all other activities in the early
1980s.

Both Texas and New Mexico have revenue structures that reflect a well-
balance framework. Sales tax revenues constitute the principal source, accounting
for one-fourth of the total in each state. Total revenues have grown at an average
annual rate of 13.8 percent in Texas and 8.4 percent in New Mexico. The largest
expenditure for both states was for education, which accounted for about half of the
total. In both states social services were the second largest expenditure.

Texas

Total earnings have exhibited little growth over the 1968-1978 period in the
Texas RO. Table 3.3.3.2-1 highlights the Texas ROI earnings by major industrial
sector relative to individual counties in the ROI, the state of Texas, and the U.S.
These figures have been adjusted to 1978 dollars to account for inflation. It
indicates that the region's 1978 total earnings of $2,916.3 million were only about
four percent of the state total. Further, the region's annual earnings growth was
less than one-half that for Texas as a whole over the 1968-1978 period. Disaggre-
gating earnings by industry, however, shows that earnings growth in several sectors
were relatively large-- manufacturing posted an 8.9 percent average annual growth
rate, while construciton, mining, and services had average annual gains of 6.2, 6.9,
and 4.5 percent, respectively. Government had a relatively small average annual
growth rate of 0.7 percent per year while agricultural earnings decreased by $412.2
million between 1968 and 1978 at an average annual decline of 11.7 percent.

Table 3.3.3.2-2 highlights per capita income and earnings shares by major
industry in the Texas RO. The regions 1978 per capita income of $7,460 was
roughly 95 percent that of both Texas and the national figure. By industrial source,
manufacturing, services, and government contributed 14, 15, and 16 percent of 1978
earnings in the Texas ROI, respectively. The manufacturing sector earnings share
for the region was well below that of the state and nation. Both services and
government sectors kept pace with state earnings shares but were slightly lower
than the national figures in those industries.

New Mexico

Total earnings in the New Mexico ROI have also exhibited little growth over
the 1968-1978 period. Table 3.3.3.2-3 highlights the New Mexico ROI earnings by
major industrial sector relative to individual counties in the ROI, the state of New
Mexico, and the U.S. These figures are in 1978 dollars. It indicates that the region's
1978 earnings growth was less than one-half that for New Mexico over the 1968-
1978 period. Disaggregating earnings by industry, however, shows that earnings
growth in several industrial sectors were relatively large--manufacturing, construc-
tion, mining, and services experienced average annual growth rates of 6.4, 5.4, 3.8,
and 3.2 percent, respectively. The government sector increased by 2.1 percent
annually and had 1978 earnings totalling more than manufacturing, construction,
mining, and services combined. Agricultural earnings dropped by 2.2 percent
annually between 1968 and 1978 from $123.0 million to $98.6 million.

Table 3.3.3.2-4 highlights per capita income and earnings shares by major
industry in the New Mexico ROT. The region's 1978 per capita income of $6,443 was
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Table 3.3.3.2-3. Earnings by economic sector, New Mexico
counties, 1968-1978 (in thousands of
1978 dollars). (Page 2 of 2)

CONSTRUCTION MANUFACTURING
COUNTY -

1968 1978 L 1968 1978

Chaves 8,254 13,650 5.2 11,846 25,124 7.8

Curry 6,504 9,597 4.0 7,905 12,105 4.4

De Baca 366 675 6.3 105 153 5.5w

Harding 260 101 -8.24 491 976 10.3

Quay 1,292 4,015 12.0 724 1,390 6.7

Roosevelt 1,742 1,888 0.8 1,916 2,530 2.8

Union 696 2,346 12.9 205 432 9.8'

New Mexico ROI 19,0946 32,272 5.4 23,0166 42,710 6.4

Total State 264,064 517,492 7.0 237,330 430,710 6.1

United States 62,388,750 79,872,000 2.5 303,099,380 345,771,000 1.3

3817-2

SERVICES GOVERNMENT
COUTY

1968 1978 1968 1978

Chaves 21,660 29,443 3.1 26,754 38,703 3.8

Curry 14,044 22,317 4.7 71,128 78,939 1.0

De Baca 699 751 0.7 1,558 1,897 2.0

Harding 117 132 1.34 1,144 1,475 2.6

Quay 4,142 4,599 1.1 9,032 10,316 1.3

Roosevelt 3,769 4,492 1.9 13,886 21,474 4.5

Union 1,862 1,905 0.2 3,919 4,446 1.3

New Mexico ROI 46,2906 63,639 3.2 127,421 157,250 2.1

Total State 687,840 1,012,124 3.9 1,242,111 1,652,096 2.9

United States 153,226,880 221,951,000 3.8 174,725,630 216,896,000 2.2

3817-2

16 = Average annual growth rate.
2 (D) - Not shown to avoid disclosure of confidential information.
3 (L) a Less than 10 wage and salary jobs.
'Rate in doubt because of large number of data points withheld by disclosure rules.

5- a Undefined.
6Estimate.

Source: BEA, July 1980.
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98 percent that of New Mexico's, but only 82 percent of U.S. per capita income. By
industrial source, government, agriculture, and services contributed 27, 17, and 11
percent of 1978 earnings in the New Mexico ROI, respectively. The share of total
employment in manufacturing for the region and state was only seven percent, well
below one-third that of the national earnings share.

Public Finance (3.3.3.3)

Sales tax revenues constitute the principal revenue source in both states.
Total revenues have grown at average annual rates of 8.6 percent in Texas over the
1977-1979 period, and 8.4 percent in New Mexico over the 1975-1977 period (Annual
Report of the Comptroller, 1979 (Texas); New Mexico Statistical Abstract, 1978).

Population and Communities (3.3.3.4)

Table 3.3.3.4-1, shows population growth rates of 18 and 13 percent for Texas
and New Mexico, respectively, for the decade between 1965 and 1975. Both have
been among the 12 fastest growing states in the nation since 1970, primarily as a
result of in-migration.

Texas experienced a population growth of 10.9 percent between 1970 and 1975,
or 2 percent annually, well above the national average, and attributable to the large
amount of in-migration. In contrast to the national trend, population growth in
Texas, until recently, has occurred primarily in cities and metropolitan areas, rather
than in small towns or rural areas. The state's population is projected to increase
from an estimated 13.4 million in 1980 to 18.3 million by the year 2000.

In contrast to Texas, New Mexico experienced net out-migration during the
1960s, resulting in a growth rate of less than I percent annually. This trend has
been reversed since 1970 and net in-migration, combined with the highest birth rate
in the western United States, is expected to contribute to a high rate of growth in
the future. Net in-migration to the Albuquerque metropolitan area has counter-
balanced out-migration from rural areas in the past, although recent data suggest
that some rural counties are now experiencing net in-migration. New Mexico's total
population is projected to exceed 1.5 million by 1990.

Transportation (3.3.3.5)

Roads (3.3.3.5.1)

The principal routes are U.S. 82 and 180 (east-west) and U.S. 87, 285, and 385
and Interstate 22 (north-south). Figure 3.3.3.5-1 shows the principal federal and
state highways. Also shown is the annual average daily traffic for 1975. Numerous
county roads cross the area, connecting the cities and communities. Those with
populations over 1,000 are circled in Figure 3.3.3.5-1.

There are few topographic features that influence alignment or grades. Most
of the roadways are two-lane facilities, but the interstate route and some of the
federal and state routes are four lanes and all are adequate. Roads are generally of
good quality, with few capacity restrictions.

Load-carrying limits in New Mexico are the same for interstates, U.S.
highways, and state routes. These limits are 24,000 lb for a single-axle truck, and
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Table 3.3.3.4-1. Population and employment in Texas/New
Mexico by year 1965-1975.

TEXAS NEW MEXICO

YEAR EMPLOYMENT POPULATION EMPLOYMENT POPULATION

1965 10,378,000 1,012,000

1966 10,492,000 1,007,000

1967 4,419,612 10,599,000 358,436 1,000,000

1968 4,566,630 10,819,000 362,128 994,000

1969 4,748,531 11,045,000 374,439 1,011,000

1970 4,777,239 11,236,000 376,007 1,023,000

1971 4,831,192 11,416,000 393,254 1,053,000

1972 4,963,583 11,603,400 412,503 1,076,300

1973 5,215,356 11,828,438 428,641 1,099,253

1974 5,403,836 12,017,132 440,327 1,119,049

1975 5,491,228 12,236,233 445,012 1,146,744

2163-1

Source: U.S. Department of Commerce, Bureau of Economic Analysis.
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42,000 lb for a tandem. Weights for multiple-axle vehicles are based on vehicle size
and axle spacing. Vehicles with more than six axles are discouraged because of
deteriorated road conditions and potential road damage. Width, height, and length
legal limits are 10 ft, 13 ft 6 in., and 65 ft, respectively.

In Texas, load-carrying limits vary with the type of road and there is regional
variation depending on road conditions. In general, on U.S. highways and interstates
the weight for a single axle is 13,000 lb. For each additional axle, the maximum
weight/axle with a permit is 22,500 lb. On state routes, the maximum with a permit
is 18,500 lb per axle. Limitations on width also depend on the route. The interstate
limit is 14 ft, and right-hand lane travel only is permitted, no passing. Widths up to
28 ft can be permitted on state roads and U.S. highways, but clearance must be
received from all districts, and escorts are required in front and behind the vehicle.

Railroads (3.3.3.5.2)

The Chicago, Rock Island, and Pacific Railroad runs west to east via Vaughn,
New Mexico, and Amarillo, Texas. From Tucumcari, New Mexico, another branch
runs northeasterly through Dalhart to Oklahoma. At Dalhart a branch runs easterly
though Etter and Morse Junction.

The Atchison, Topeka, and Santa Fe Railroad services Vaughn, Clovis, and
Dalhart, Amarillo, and other cities.

The Colorado and Southern Railroad runs southeasterly through the northeast
tip of New Mexico and into Texas to Dalhart, where it intersects the Chicago, Rock
Island, and Pacific Ralroad. It then continues southeasterly to Amarillo.

Air Traffic (3.3.3.5.3)

Airline service is provided by the commercial airports at Clovis and Roswell,
New Mexico, and Lubbock, and Amarillo, Texas.

Energy (3.3.3.6)

Fuel Supply

Within the Texas/New Mexico region, there are numerous natural gas, crude
oil, and product oil pipelines. A map of the existing and proposed pipelines produced
from information supplied by the energy companies and the federal agencies is
presented in Figure 3.3.3.6-1. Projected fuel consumptions for the area are
presented in Table 3.3.3.6-1.

Electric Power Supply

The Texas/New Mexico study area is serviced by Region 22 of the Southwest
Power Pool (SWPP). Projected peak demands without M-X and resources are
presented for winter and summer conditions in Figures 3.3.3.6-2 and 3.3.3.6-3,
respectively. At present the majority of electric power is produced by burning
natural gas. Much of the projected increase in capacity will be generated with coal-
fired facilities.
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Table 3.3.3.6-1. Fuel consumption projections.

TEXAS NEW MEXICC
FUEL

1978 1985 1990 1978 1985 1990

Total Petroleum 448,520 398,150 403,030 42,910 34,97C 35,40C
(10' BBLS)

Natural Gas (Dry) 4,211,430 4,000,860 4,169,320 213,70C 203.01C 211,56C
(lOk ft

3 
)

Total Fuel Oil (Dist.)(1ta eLS) 8,170 65,420 69,900 9,63C 7,760 8,29C

Diesel Fuel (Dist.) 25,23C. 20,330 21,730 3,570 2,880 3,07C
(103 BBLS)

Heating Fuel (Dist.) 10,080 8,120 8,680 520 420 45C
(l03 BBLS)

Gasoline(Gao E) 201,990 169,270 160,990 18,920 18,920 15,08C

Jet Fuel 28,540 28,540 31,130 2,790 2,790 3,050

(103 BBLS)

3310

1 Barrel = 42 Gallons
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A map of the existing and proposed transmission lines is shown in Figure
3.3.3.6-4.

Land Ownership (3.3.3.7)

Federal Land, Texas/New Mexico

The location of federal land is shown in Figure 3.3.3.7-1. Table 3.3.3.7-1
shows the amount of federal and BLM-administered land. The National Park Service
administers lands of historic, cultural, or scenic and recreational values. The major
National Park Service holding is the Lake Meredith National Recreational Area.
The Kiowa and Rita Blanca National Grasslands are administered by the U.S. Forest
Service. The Buffalo Lake National Wildlife Reserve is another large federal land
parcel managed by the U.S. Fish and Wildlife Service.

Private Land, Texas/New Mexico

Most of the land in the study area is privately owned. Chaves County is the
only New Mexico county with less than 50 percent privately owned land. Most of
BLM-administered land is located in the western part of the county. The other
counties are about 72 percent privately owned. Texas counties are almost totally
privately owned. Figure 3.3.3.7-2 shows the location of private land. Table
3.3.3.7-1 shows the number of acres of private land and the percentage of the total
land in each county.

State Land, Texas/New Mexico

In Texas the only state lands are those that have been acquired from private
owners. In New Mexico, lands were conveyed to the state by the federal
government as a condition of statehood. Figure 3.3.3.7-3 shows that at least two
sections in every township are owned by the state. Table 3.3.3.7-1 shows the
amount and percentage of state land by county.

Land Use (3.3.3.8)

Agricultural land uses are croplands and grazing lands. Many of the cropland
areas have irrigation systems that have increased productivity. Table 3.3.3.8-1
indicates the number of farms, total farmland acreage, and the percentage of total
farmland. Farming trends from 1950-1974 are shown in Table 3.3.3.8-2. Since 1950,
harvested areas in New Mexico have fallen 50 percent, and in Texas 30 percent, due
to water costs and other reasons.

Cropland productivity in the High Plains region of Texas is high. This
productivity zone, attributed to the Ogallala aquifer, extends west into portions of
eastern New Mexico. Approximately 28 percent of area is irrigated cropland.
About 60 percent is rangeland and the remainder nonirrigated farmland.

Table 3.3.3.8-3 shows the amount of cropland, harvested cropland, and pasture
land for the study area counties. As noted in the table, the proportion of the state's
total cropland is significantly higher in New Mexico (61.2 percent) than in Texas
(13.4 percent). Table 3.3.3.8-4 provides data on the value of the agricultural
products sold in the study area counties.
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Table 3.3.3.8-1. Farmland in Texas and New Mexico
study area counties, 1974.

ER O AVERAGE TOTA;L ACREAGE FARMLAND AS PROPORTION COUNTY FARMLAND AS
COuNT. FARMS FARM SIZE IIN OF COUNTY iANZ PROPORTION OF STATE

ACRES FARMLAND (PERCENTAGE FARM.1LAr (PERCENTAGE)

Texas

Bailey 479 878 420,800 78.7 C.3

Castro 616 944 581,500 103.2 0.4

Cochran 297 1,376 408,600 81.6 0.3

Dallam 345 2,783 960,100 100.4 C.7

Deaf Smnith 637 1,344 856,100 88.6 C.6

Hale 1,078 636 685,400 109.4 0.5

Hartley 196 4,657 912,800 95.9 0.7

Lamb 944 677 639,500 97.8 0.5

Moore 270 1,906 514,600 88.5 0.4

Oldhar 154 5,296 815,600 86.3 0.6

Parmer 704 824 580,100 105.5 0.4

Randall 486 1,089 529,200 90.5 0.4

Sherman 300 1,865 559,500 95.4 C.4

Swisher 699 800 559,200 97.5 0.4

Total or 7,205 1,252 9,023,000 6.
average

New Mexico

Chaves 517 5,316 2.,771,600 71.2 5.9

Curry 636 1,316 837,200 93.3 1.8

DeBaca 177 7.198 1,274,000 84.5 2.7

Harding 175 7,874 1,377,900 100.9 2.9

Lea 512 4,404 2,254,900 80.2 4.8

Qay 607 3,226 1,957,900 106.4 4.2

Roosevelt 905 1,691 1,530,200 97.4 3.2

Union 416 4,916 2,045,000 83.7 4.3

Total or 3,945 3,561 14,048,700 - 29.9
average

Texas/New
Mexico Total 11,150 2,069 23,071,70t - 12.7

3212-1

'Includes all cropland, pastures, and grazing land except that on open ranges under government permit.
2
Tabulated as being in the operator's principal county which is defined as the one with the largest value
of agricultural products produced. This is where the operator reported all of the largest portion of his
total land. As a result of this procuedure, several counties exceed 100 percent.

Source: Department of Commerce, 1977.

3-327



Table 3.3.3.8-2. Trends in farming in Texas and
New Mexico 1950-1974.

NUMBER ACREAGE IRRIGATED HARVESTED

YEAR OF FARMS IN FARMS ACREAGE IN FARMS ACREAGE IN FARMS

Texas

1950 331,567 145,389,000 3,132,000 28,108,000

1954 292,947 145,813,000 4,707,000 24,885,000

1959 227,071 143,218,000 5,656,000 22,236,000

1964 205,115 141,705,000 6,385,000 19,408,000

1969 213,550 142,567,000 6,888,000 19,825,OOC

1974 174,068 134,185,000 6,594,000 19,014,000

New Mexico

1950 23,599 47,522,000 655,000 1,898,000

1954 21,070 49,451,000 650,000 1,135,000

1959 15,919 46,293,000 732,000 1,077,000

1964 14,206 47,646,000 813,000 906,000

1969 11,641 46,792,000 823,000 1,008,000

1974 11,282 47,046,000 867,000 976,000

3030-1

Source: Department of Commerce, 1977.
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Table 3.3.3.8-3. Cropland acreage in Texas/New Mexico
study area counties, 1974.

TOTAL HARVESTED CROPLND USE AD CROPLAND AS
CO~y CROPLAND CROPLAND ONYFRIRRIGATED PROTINFPASTURE STATE CROPLAND

PERCENTAGE

Texas

Bailey 299,000 137,000 20,000 119,000 0.8

Castro 441,000 330,000 25,000 295,000 1.2

Cochran 254,000 138,000 6,000 89,000 0.7

Dallam 324,000 212,000 31,000 111,000 0.8

Deaf Smith 510,000 285,000 31,000 238,000 1.4

Hale 574,000 468,000 34,000 401,000 1.6

Hartley 217,000 130.000 12,000 84,000 0.6

Lamb 451,000 327,000 18,000 277,000 1.2

Moore 228,000 154,000 11,00C 121,000 0.6

Oldham 98,000 35,000 17,000 15,000 0.3

Parmer 446,000 349,000 22,000 339,000 1.2

Randall 289,000 123,000 37,000 77,000 0.8

Sherman 342,000 232,000 21,000 161,000 0.9

Swisher 400,000 278,000 39,000 252,000 1.1

TOTAL 4,873,000 3,198,000 324,000 2,579,000 13.4

New Mexico

Chaves 95,000 78,000 12,000 84,000 4.3

Curry 426,000 172,000 42,000 145,000 19.4

DeBaca 11,000 5,000 4,000 7,000 0.5

Harding 34,000 4,000 11,000 7,000 1.6

Lea 86,000 52,000 20,000 62,000 3.9

Quay 252,000 70,000 43,000 38,000 11.5

Roosevelt 346,000 181,000 58,000 84,000 15.8

Union 90,00C 35,000 29,000 27,000 4.1

TOTAL 1,340,000 597,000 219,000 454,000 61.2

TEXAS/NEW
MEXICO 6,213,000 3,795,000 543,000 3,033,000 16.1
TOTAL

3033

Source: Department of Comerce, 1977.
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Table 3.3.3.8-4. Market value of agricultural products,
Texas/New Mexico study area counties,
1974.

VALUE OF VALUE OF VALUE OF LIVESTOCK VALUE OF OTHER VALUE OF AGRICULTURAL
AGRICULTURAL CROP- AND HAY AND LIVESTOCK PRODUCTS PRODUCTS AS
PRODUCTS SOLD ( PERCENT OF PRODUCTS (PERCENT (PERCENT PROPORTIONAL OF STATE

(31000'S) TOTAI OF TOTAL) OF TOTmL) TOTAL (PERCENT)

Texas

Bailey 48,083 39.8 6C.2 0.0 0.8

Castro 204,810 30.1 69.7 0.2 3.6

Cochran 33,919 26.5 73.3 0.2 0.6

Dallam 64,233 33.4 66.5 0.1 1.1

Deaf Smith 266,871 19.3 80.7 0.0 4.7

Hale 136,017 50.0 49.9 0.1 2.4

Hartley 80,101 20.7 79.3 0.0 1.4

Lamb 67,734 74.3 25.4 0.3 1.2

Moore 101-819 23.6 76.4 0.0 1.8

Oldham 33,731 6.2 92.3 1.5 0.6

Parmer 261,487 30.9 69.1 0.0 4.6

Randall 107,970 20.6 88.4 1.0 1.9

Sherman 103,445 28.0 71.9 0.1 1.6

Swisher 124,913 28.3 71.6 0.1 2.2

TOTAL 1,635,133 - - - 29.C

New Mexico

Chaves 84,146 20.6 79.4 0.0 16.1

Curry 59,479 36.9 63.0 0.1 11.4

DeBaca 6,562 15.3 84.7 0.0 1.2

Harding 5,415 3.3 96.6 0.1 1 .

Lea 24,710 29.8 69.7 0.5 4.7

Quay 27.352 15.8 84.1 0.1 5.2

Roosevelt 38,344 32.9 66.1 1.0 7.3

Union 38,580 8.1 91.8 0.1 7.4

TOTAL 284,588 - - 54.6

REGTO106L
TOTAL 1,919,721 13.2

3034
Source: Department of Commerce, 1977,
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Figures 3.3.3.8-1 and 3.3.3.8-2 show the location of irrigated and nonirrigated
croplands. Approximately 50 percent of the proposed siting area is rangeland, and
50 percent of the livestock sold in Texas in 1974 was raised in the Texas portion of
the study area (Figure 3.3.3.8-3).

Approximately 60 percent of the study area is used for grazing and pasture
land. This grazing is entirely on private rangeland of the study area counties,
except Chaves County, New Mexico, where the BLM administers certain grazing
lands. Inventories of cattle and sheep are shown in Table 3.3.3.8-5. Cattle and
sheep inventories have generally decreased in the periods shown in the New Mexico
counties, while only the cattle inventory has decreased in the Texas counties.

Cattle feedlots are an important regional industry. Cattl-are shipped to the
region from as far away as New Hampshire. In New Mexico, nearly 60,000 cattle
are fed annually in feedlots. This represents about 10 percent of all cattle in the
region. It is an even larger industry in West Texas, with about 75 percent of the
1.47 million cattle in the Texas study area counties maintained in feedlots.
Approximately two-thirds of the cost and one-third of the weight of the beef are
added in the feedlots. The weight for the most part is fat, and it takes about nine
pounds of irrigated corn to put a pound of fat on a calf or steer. About 2 million
acre-ft of water are consumed annually, primarily for irrigated crops; the most
demanding of which is corn. Water-intensive agriculture is expected to decrease
about 7 percent by the year 2000. The decrease is in response to an increasing
shortage constraining development. For example, as water loss due to overdrafts of
the Ogallala aquifer continues, corn production will decrease. Since over 95 percent
of the corn is used in regional feedlots, the feedlots may go out of business. Cattle
will either have to be shipped out of the region for fattening in other feedlots
(Colorado, Nebraska, Iowa, etc.) or the diet of Americans will ha e to accommodate
range fed beef.

Water-Based Recreation

Swimming, boating, fishing, and waterskiing are the major water-oriented
recreational activities. Other recreational activities such as picnicking and hiking
are also enhanced by the availability of nearby water. Tables 3.3.3.8-6 and
3.3.3.8-7 list major water bodies; these are located in Figure 3.3.3.8-4. Lake
Meredith is the primary source of water-based recreation in this region of Texas.

Off-Road Vehicle (ORV) Recreation

No designated or high-quality (greater than 2,000 annual visits) ORV use-areas
have been identified.

Hunting

Big game hunting is not an important activity because these species are
primarily in habitats east or north of the project area. For example, white-tailed
deer population estimates range from zero in 13 of the 15 High Plains counties of
Texas to 50 in Moore and Randall and 200 in Potter counties (Travis, 1980). An
annual aerial census of pronghorn shows that the bulk of the antelope herd is found
in the northern portion of the project area, in Oldham, Hartley, Dallam, Union,
Harding and Potter counties (Travis, 1980; Snyder, 1979). An inventory of the big
game in the High Plains Red River drainage area is shown in Table 3.3.3.8-8.
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Human Environment

Table 3.3.3.8-5. Livestock inventories, Texas/
New Mexico study area counties
(thousands of head).

CATTLE' SHEEP

STATE/COUNTY STTE"TT
1969 1974 STATE 1969 1974 STATE

TO3TAL TOTAL
NUMBER NUMBER (PERCENT) NUMBER NUMBER (PERCENT)

Texas

Bailey 42 47 0.4 6 3 0.1

Castro 149 186 1.4 6 30 1.0

Cochran 47 30 0.2 1 * -

Dallam 94 92 0.7 -

Deaf Smith 305 227 1.7 8 * -

Hale 101 93 0.7 3 3 0.1

Hartley 53 109 0.8 *

Lamb 51 41 0.3 4 5 0. 2

Moore 79 78 0.6 *

Oldham 58 64 0.5 1 1 0.3

Parmer 192 158 1.2 1 3 0.1

Randall 164 96 0.7 4 1 0.03
Sherman 132 99 0.7 * -

Swisher 108 142 1.1 1 1 0.03

Texas Totals 1,575 1,462 10.9 35 47 1.5

CATTLE SHEEP

STATE/COUNTY STATE 1 STATE
1974 1978 TTL 1974 1978 TTl

NUMBER NUMBER (RT) NUMBER NUMBER (PERCENT
(PERCENT) (ERCENT)

New Mexico

Chaves 141 139 9.0 149 110 19.3

Curry 87 100 6.5 4 6 1.1

De Baca 38 39 2.5 19 16 2.8

Harding 47 48 3.1 1 1 0.2

Quay 91 60 3.9 2 2 0.4

Roosevelt 89 66 4.3 3 5 0.9

Union 168 80 5.2 1 1 0.2

New MexicoTew 661 532 34.3 179 141 24. 7
Totals

1384-1

*Less than 500 sheep.

IDos not include dairy cattle.

Sources: U.S. Department of Commerce, 1977; University of New Mexico, 1980.
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Table 3.3.3.8-6. Recreational lakes and streams
in the New Mexico study area.

LAKES WITH
COUNTY STREAMS GREATER THAN

40 SURFACE ACRES

Perico
Cimarron (100 mi) Clayton Lake
Carrizozo Weatherly Lake
North Canadian(Seneca) Pasamonte Lake
Carrizo
Ute
Tramperos

Ute Ute Res.
Quay Canadian (50 mi) Tucumcari Lake

Hudson Lake
Conchas Canal
Plaza Largo

Curry Frio La Tule Lake

Lewiston Lake

Roosevelt Salt Lake
Little Salt Lake

De Baca Pecos (80 mi) Red Lake
Alamogordo Res.

Rio Penasco (40 mi) Bitter Lakes (7)

Rio Hondo (47 mi)
Chaves Two Rivers Res.

Arroyo del Macho Roswell Saline
Rio Felix Zuber Lake
Pecos (118 mi) Lake Van

2804
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Table 3.3.3.8-7. Recreational lakes and streams
in the Texas study area counties.

COUNTY STREAMS LAKES

Carrizo
Lallam Mustang (West

Rita Blanca)
Cold Water

Hartley Punta de Agua
Rita Blanca

Oldham Rita Blanca Lake Meredith (portion)

Moore S. Palo Duro Lake Meredith (portion)

Palo Duro
Deaf Smith Tierra Blanca

Frio

Randall PaloBuffalo Lake
Tierra Blanca

Parmer Frio
Running Water

Castro Running Water
Frio

Swisher Tule

Bailey Blackwater

Blackwater
Running Water

BlackwaterRunning Water

Cochran Sulphur Draw

2803
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Table 3.3.3.8-8. Wildlife inventory estimates
in the High Plains drainage
area of the Red River.

1

SPECIES HABITAT TOTAL
(ACRES) POPULATION

White-Tailed Deer 55,850 30

Mule Deer 73,260 380

Aoudad (Barbary Sheep) 55,850 150

Pronghorn - -

Rio Grande Turkey 72,330 130

Ring-Necked Pheasant 1,239,770 47,850

Lesser Prairie Chicken - -

-Quail 2,578,830 23,200

Mourning Dove 3,070,000 185,520

Fox Squirrel 23,040 90

Ducks 35,370 176,850

Geese 35,370 35,370

2817

2From U.S.D.A., Special Report, 1976.

3-338



eFe

Red Lake LaeRs

T'e p., , II

1* 1>~ ur s1n;.

----- -.. . . . . .. . . . . . .. -- _ \_

More

Lk RD-s :

take~~~~- -'I4--

41mrfA f,,..,.

I t f r,* , p e r t . - B I _

: ~ ~I leEre ~lc

IX~

1.--

1 F ! 1 'II*L*4

r - - - - - - .

410. vIe~ed.f R--------

o oo r

I

U.t Lake

.. . .. . I"' pp., ,- I I

I~~~~ I-w' FaL~f~l, il',d L.ac

. . . . . . . . . . . . . . ., , - 0 1 .. , L a k e

L' LL- - - - - - -

I I

r ---- ------ 4----

I * di.r M

r------- --I ---- _

Figure 3.3.3.8-4. Majoi



RAW"A

"W iti

II

-- --- ---

l.A.
Iwo-

C m.a, L4, mC.(a,
, -- -3 - ,,-- -----..---- r

. . . . - --- ------ -.-.-.-. . . . ..- - .- - - - -

I *... t..Pf L .A

L p p w S 'h" ,li L . .

G IuhTd pn' LeA *L
8 l''W' I

--------- 4--------....-............
Mrk aArl Map"d

yea .A e

II

Figure 3.3.3.8-4. Major bodies of water in Texas/New Mexico study area.

I3 3 3Y

- -t-- - - - - -



)mEM COLO ADO FMGM Ks

6 0
LFAX ---

R A RE

MORAE

ANTA SAN MIGUEL

K K 0 MARLLO

Df AF SMIT

T RRANCE 7

ALF

LINCOLN a

0 OK

EH

YO' L

w I OTERO 35 OWO

38
DAWSA

to o Aomo80

to 8 il~a~tI-



KS

AT E.REA-
SA FOmAE

Kh RE~ DI7THC AE

RE LA EE j HEPHL

HNAR. AREA

SE T NA.0 MN

LAKE ERE TH
NTRC AREA

DEAF SUIT ARMSTRONG DONLEY COLLI OR

PALO DURO CAN 0
STATE PAR

BRISCOE MAL HR

CK CANYONS
TATE PARK

LIP

ALE FLOYD MOTLEY COTTI

L COSBItKENS KIG

DDA SUITABILITY AREAS

08 O SUITABILITY AREAS

Figure 3.3.3.8-5.

VAWIM IMajor recr~eat i ofl
areas in

Txas/New Mx o

339/3234-0D



Table 3.3.3.8-9. Major parklands and recreational
facilities in New Mexico study
area counties.

COUNTY ADMINISTERING AGENCY PARK/AREA NAME

De Baca New Mexico Parks and Recreation Summer Lake State Park
Commission

Chaves New Mexico Parks and Recreation Bottomless Lakes State Park
Commission

U.S. Fish and Wildlife Service Bitter Lakes National Wildlife
Refuge

U.S. Forest Service Lincoln National Forest
(portion)

Curry No major parklands

Quay New Mexico Parkland Recreation Ute Lake State Parks
Commission B

Roosevelt New Mexico Parks and Recreation Oasis State Park
Commission

U.S. Fish and Wildlife Service Grulla National Wildlife
Refuge

Union New Mexico Parks and Recreation Clayton Lake State Park
Commission

National Park Service Capulin Mountain National
Monument

U.S. Forest Service Kiowa National Grasslands
(portion)

Harding New Mexico Parks and Recreation Chicosa Lake State Park
Commission

U.S. Forest Service Kiowa National Grasslands
(portion)

San Miguel New Mexico Parks and Recreation Conches Lake State Park

Commission

New Mexico Parks and Recreation Storrie Lake State Park
Commission

New Mexico Parks and Recreation Villanueva State Park
Commission

U.S. Forest Service Santa Fe National Forest
(portion)

U.S. Fish and Wildlife Service Las Vegas National Wildlife
Refuge

2864

Sources: New Mexico State Comprehensive Outdoor Recreation Plan 1976; State
Parks for New Mexico's Future 1975; Rand McNally Road Atlas, (U.S.,
Can., Mex.).
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Table 3.3.3.8-10. Major parklands and recreational
facilities in Texas study area
counties.

COUNTY ADMINISTERING AGENCY PkRX/AREA NAME

Dallam U.S. Forest Service Rita Blanca National Grasslands

Sherman No major parklands

Moore National Park Service Lake Meredith National Recreation
Area (portion)

Potter National Park Service Lake Meredith National Recreation
Area (portion)

National Park Service Alibates Flint Quarries National
Monument

Oldham No major parklands

Deaf Smith No major parklands

Randall U.S. Fish and Wildlife Service Buffalo Lake National Wildlife
Refuge

Texas Department of Parks and Palo Duro Canyon State Park
Wildlife (portion)

Parmer No major parklands

Castro No major parklands

Swisher No major parklands

Briscoe Texas Department of Parks and Caprock Canyon State Park
Wildlife

Bailey U.S. Fish and Wildlife Service Muleshoe National Wildlife Refuge

Lamb No major parklands

2865

Source: Rand McNally Road Atlas (U.S., Can., Max.).
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Sacred Areas

Rock art sites are recorded for Winkler, Briscoe, Motley, Randall, Potter,
Armstrong, and Oldham counties. Caves, rockshelters, and rock crevices were
favored for internments, and graves associated with the Apache and Comanche are
known in Lubbock, Garza, and Crosby counties.

Also, sacred significance is attached to established trails and to rock cairns or
shrines established for ceremonial purposes along these trails. The removal of
Apache and Comanche peoples from these ancestral lands has eroded tribal
knowledge of traditional sites and features, and locations are poorly documented.

Socieconomic Environment (3.3.3.9.2)

There are no Native American reservations lease lands, grazing lands, or other
lands in the study area.

Archaeological and Historial Resources (3.3.3.10)

National and State Register Properties (3.3.3.10.1)

National Register properties are illustrated in Figure 3.3.3.10-1.

Archaeological Resources (3.3.3.10.2)

This area contains most of what is known as the Southern High Plains. It can
be divided into four geographically distinct areas (Figure 3.3.3.10-2). The Llano
Estacado is the largest. Aboriginal activities in this region were greatly affected by
the availability of water and approximately 90 percent of the sites recorded are
within one mi of a permanent or seasonal water source. The most archaeologically
important areas are the draws, their environs, and the margins of lakes and playas
(intermittent or now dry lakes). Paleoindian sites of up to one mi away from draws
have been mapped; playas are frequently bordered by dunes, which may contain
campsites dating as far back as the Paleoindian period; dune areas may also contain
Neoindian and Apache permanent or semipermanent agricultural villages. Kill sites
and campsites are found in the canyons and gullies of the north, east, and west edges
of the Llano, particularly near the heads of ephemeral streams draining off the
escarpment (Table 3.3.3.10-1).

The Canadian River Valley, in contrast to the Llano, contains no well known
Paleoindian sites, although some are adjacent to it. The best known period in this
area is the Neoindian, specifically the time between A.D. 1200 and 1450, when
sedentary agricultural villages are found along the Canadian River and its tributar-
ies. Sensitive areas in the Canadian River Valley would include village sites (on
terraces, ridge tops, and mesas), bottomlands, gullies and blind canyons, and caves
and rock shelters.

The Panhandle High Plains site types and distributions are largely tied to two
kinds of water sources and natural animal traps. Kill sites and campsites from all
periods can be expected. Mesa/butte tops and sides contain extensive campsites
from any period.
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Table 3.3.3.10-1. Numbers of recorded archaeological
sites in the southern portion of Llano
Estacado.

WITHIN STUDY AREA

COUNTY NUMBER OF RECORDED SITES

Cochran, Texas 2

Bailey, Texas 7

Hale, Texas 54; Plainview site on National Register

Lamb, Texas 22

Castro, Texas 2

Parmer, Texas 7

Swisher, Texas 26

Curry, New Mexico 18

Roosevelt, New Mexico 296; Blackwater Draw locality No. l/
Anderson Basin on National Register

ADJACENT TO STUDY AREA

COUNTY NUMBER OF RECORDED SITES

Crosby, Texas 31

Floyd, Texas 100; Floydada Country Club Site on
Nation Register

Hockley, Texas 5

Lubbock, Texas 175; Lubbock Lake Site and Canyon Lakes
District on National Register

Lynn, Texas 138

Terry, Texas 76

Garza, Texas 626; Cooper's Canyon Site, O.S. Ranch
Petroglyphs, and Post-Montgomery
Site on National Register

Yoakum, Texas 3

1606

-3-347



Human Environment

Paleontological Resources (3.3.3.10.3)

Important vertebrate fauna resources are found in Hemphill County. The
Hemphillian fauna is found in the upper 130 ft of the Ogallala Formation and could
be found in the Dalhart area. Pleistocene deposits on top of the Ogallala could also
contain fossils. Fossils along the western escarpment are not common, consisting
mostly of gastropods and seeds.

Construction Resources (3.3.3.11)

The M-X system will require substantial quantities of a number of construc-
tion resources to meet the needs of both direct and indirect construction activity.
Those resources considered most significant and deserving of mention are cement,
steel (mostly rebar steel), asphaltic oil, aggregate and lumber.

Cement (3.3.3.11.1)

Under the assumption that M-X is deployed in Texas/New Mexico the regional
cement supply is as shown in Table 3.3.3.11-1. The supply is in excess of the
demand and in most cases the state potential production is greater than the actual
production, leaving residual capacity (Table 3.3.3.1 1-2).

Steel (3.3.3.11.2)

Of all the steel utilized by the M-X system, 98 percent will be in the form of
reinforcing bar steel (rebar) employed in reinforced concrete construction. The
production of rebar takes place in plants much smaller in size than iron and steel
plants and which are much more frequent in their geographical distribution.
Producer of rebar exist in a number of states considered to be within the M-X
supply region: California, Oregon, Wahsington, Utah, Arizona, and Colorado. Their
combined estimated rebar capacity as of 1979 was over 1.5 million times annually
which exceeds the regional consumption by over half a million tons.

With deployment in Texas/New Mexido, the available supply of rebar increases
with the addition of suppliers in Texas and Alabama. Their combined addition
amounts to just in excess of 1.25 million tons. Which is more than double the
apparent 1978 regional consumption of just over 630,000 tons.

Asphaltic Oil (3.3.3.11.3)

The demand for asphaltic oil originates in two sources: as a component of
asphaltic concrete of which it makes up 5.6 percent by weight; and as road bed
coating and realing oil.

Excess capacity presently exists within the regional supply area and two
asphalt suppliers in southern California report that their combined capacity will be
over four times the peak year requirements for M-X. Spokes people for the two
companies indicated that the asphalt market is presently depressed due primarily to
a major change in federal transportation funding which has reduced highway
construction significantly.
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Table 3.3.3.11-1. Texas/New Mexico market area production
of Portland cement by district, 1969-
1978.

THOUSANDS OF SHORT TONS

COLORADO,
LOUISIANA OKLAHOMA ARIZONA,

AND AND UTAH, AND
YEAR MISSISSIPPI MISSOURI KANSAS ARKANSAS TEXAS NEW MEXICO TOTAL

(1) (2) (3) (4) (5) (6) (7)

1960 1,366 2,370 1,503 1,345 4,359 2,238 13,181

1961 1,243 2,244 1,566 1,709 4,678 2,581 14,021

1962 1,480 2,301 1,548 1,802 4,970 2,550 14,651

1963 1,583 2,386 1,550 2,124 5,479 2,549 15,671

1964 1,701 2,331 1,567 2,144 5,600 2,413 15,756

1965 1,696 2,627 1,669 2,274 5,784 2,222 16,272

1966 1,739 2,623 1,724 2,353 5,919 2,191 16,549

1967 1,681 2,798 1,696 2,325 6,067 2,063 16,630

1968 1,578 3,723 1,858 2,366 6,421 2,274 18,220

1969 1,427 3,921 1,830 2,421 6,734 2,263 18,596

1970 1,289 3,897 1,687 2,083 6,501 2,598 18,055

1971 1,486 4,144 1,799 2,374 7,138 2,954 19,895

1972 1,602 4,329 1,986 2,604 7,884 3,145 21,550

1973 1,479 4,359 2,036 2,746 8,312 3,441 22,373

1974 1,699 4,298 1,996 2,695 9,961 3,351 24,000

1975 1,330 3,919 1,835 2,232 7,074 3,295 19,685

1976 1,551 4,334 1,950 2,620 7,438 3,524 21,417

1977 1,538 4,551 2,072 2,771 8,223 3,858 23,013

1978 1,586 4,620 2,063 2,774 8,624 3,899 23,566

3701

Source: U.S. Department of the Interior, Bureau of Mines, Minerals Yearbook.
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Table 3.3.3.11-2. Portland cement capacity utilization
Texas/New Mexico market area, 1973-1978.

Colorado.
Louisiana Oklaboma Arizona.

Year and Missouri Kansas and Texas Utah, and
Mississippi Arkansas Neu kexicc

1973 79.5% 90.4% 95.1x 80.9% 63.95 72.41,

1974 64.2 83.4 92.0 78.3 79.2 62.3

1975 50.2 76.1 78.3 64.6 71.1 57.9

1976 70.7 83.8 83.8 75.6 76.5 62.1

1977 77.1 87.3 88.5 80.9 84.3 71.7

1978 79.6 89.4 85.5 80.4 79.3 70.3

Six Year-

Average 70.2 1 85.1 1 87.2% 76.8k 79.1-. 66.11

373C,

Source: U.S. Department of the Interior, Bureau of Mines, Minerals Yearbook.
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Aggregate (3.3.3.11.4)

Aggregate is virtually a ubiquitously occuring resource which, in addition, is
transported only small distances because of both its low value and bulky nature.
With M-X deployment in Nevada/Utah preliminary field reports indicate that basin
fill is of good quality and that substantial recover exist throughout the deployment
area.

Lumber (3.3.3.11.5)

M-X peak year demand for lumber amounts to 0.3 percent of national
production and at present western lumber inventories and mill capacity are in excess
of demand. The demand level exerted by M-X related construction can be
considered no more than round-off error in production estimates.
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